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A usual, you'll find a wide range 
of topics in this issue. We have 


the basics, like flattening a panel (page 14) or 





making assembly less of a hassle (page 44). 
Plus, there are always unique projects like the 
edge sander on page 24 that's powered by a 
tool you probably already have, a drill press. 
You're sure to find something of interest any 
time you open the pages of ShopNotes. 

While we've always been consistent in 
covering a wide range of topics, there have 
been a few personnel changes taking place. 
Terry Strohman, the Editorial Media Director 
for both ShopNotes and Woodsmith magazines 
has shifted to that role for Cuisine at home, 
(another publication here at August Home). 
He's going to do a great job there, but I'd like 
to take the time to thank him for his contri- 
butions in making ShopNotes and Woodsmith 
two of the best woodworking publications 
available today. 

As part of the change, Vince Ancona will 
take over the day-to-day tasks associated with 
managing ShopNotes. If you take a look back, 
you'll see Vince spent a good part of his career 
here on ShopNotes, so he’s well-suited for the 
job. Finally, I’ve picked up the responsibilities 
of editor for both ShopNotes and Woodsmith. 

We'll still continue to provide you with 
the best tips and techniques, one-of-a-kind 
projects, and detailed instructions to help 
you make the most of your shop. But I'd like 
to hear what you think we should be doing. 
Drop me note at bgnelson@augusthome.com 


and let me know what you're thinking. 
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SAFETY NOTE: 


DISCONNECT GARAGE 
DOOR OPENER DURING USE 


SUPPORT 
(ig Е АМБ) (1%2" x 5%" - 96") 


GARAGE 
DOOR 


CLEAT 
(412" x bz" - 
3⁄4" Ply.) 


Panel Saw 


Cutting a sheet of plywood down 
to size in a cramped workshop is 
always a challenge. Commercial 
panel saws can be a substantial 
investment. Plus, they require 
dedicated wall space. 

Seeking a solution, I realized 
the only space I had available 
in my garage shop was in front 
of the overhead door. So any 
method I came up with for cut- 
ting plywood had to be set up 
and torn down quickly. 


CLAMP SHEET TO 
SUPPORTS 
BEFORE CUTTING 


MITER ENDS 
OF SUPPORTS 
AT 15° 


NOTE: POSITION CENTER SUPPORTS ON 
OPPOSITE SIDES OF CUT LINE TO 
SUPPORT PIECES AFTER THE CUT 
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The answer lies in the four sup- 
ports you see in the photo above 
and the drawings below. They 
act as a portable “panel saw” for 
cutting any type of sheet goods. 


INSERT 







POSITION 
CLEAT 20" 
ABOVE FLOOR 













Each of the supports locks onto 
the top strut of the garage door. 
You can see how mine works in 
detail ‘a.” If the shape of your 
door’s strut is different, you may 
need to configure your 
supports to match. The key 
is to make sure they lock in 
place without moving. 

With the support clamps 
in place, you can add the 
cleat at the bottom of each 
one. They hold the ply- 
wood sheet during the cut. 

Safety Note: If you have 
an automatic garage door 
opener, make sure to dis- 
able it when setting up and 
using this system. 

After you’ve made the 
cuts, the supports can be 
stacked out of the way 
neatly in a corner. 

Roger Tumbleson 

Lake Havasu City, Arizona 
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Hang-Up Jar Storage 


Clear, plastic peanut butter jars are great for 

storage because they’re unbreakable and hold 

plenty of fasteners. I hang them on a simple 

rack (photo above) using a screw hook and a 
block of wood (photo at right). 

Robert Curtis 

Big Lake, Minnesota 


Block Rack 


This easy-to-build sanding 
block organizer makes quick 
work of sanding. I sized the 
blocks to use with my rolls of 
adhesive-backed sandpaper. 
You can fasten regular sand- 
paper with spray adhesive. I 
also label each block with the 
grit. A hole fits over a dowel 
to hold each block in place. 
Donald Henderson 
Orleans, Ontario 


Submit Your Tips 


If you have an original shop 
tip, we would like to consider „2 
publishing it. Go to 


ShopNotes.com 


and click on the link 
SUBMIT A TIP 


There, you'll be able to describe your tip in detail and 
upload photos or drawings. Or you can mail your tip 
to the editorial address shown in the right margin. 
We will pay up to $200 if we publish your tip. And 
if your tip is selected as the top tip, you'll also receive 
the Bosch impact driver shown on the right. 
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Bench Pads 


Ive noticed that commercially 
made bench pads are all the rage 
now. Well, Гуе been making my 
own for years. They serve multiple 
purposes using one simple design. 

The triangular-shaped pads are 
made from scraps of MDF, hard- 





NOTE: CREATE wood, or plywood. To cut them, I first rip 
PIECES ARE CUT a blank to 3" wide. Then I set the miter 


gauge to 30° and cut one end of the blank. 
Now, just flip the workpiece over and make 
another cut to create a triangle. Keep flip- 
ping the workpiece between cuts to create 
several more triangles. 

After the pieces are cut to shape you can 
form the slot. The slot is used with a dowel 








Old mouse pads find a second 
life in the shop. Bob McRobbie of 
Lancaster, Pennsylvania cuts them 
into various shapes and attaches 
sandpaper to make his own flexible 


and inexpensive sanding pads. 
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to create a drying rack (photo above). Just 
drill a few overlapping holes and file the 
slot smooth. Then use spray adhesive to 
attach shelf liner material, as shown in 
the drawing. I cut the “tip” off of the liner 
to prevent it from contacting a wet finish 
when used as a drying rack. 

Norman Etnier 

Decatur, Illinois 


UU Jim Root of 
^" Layton, Utah uses 
a large, plastic "Speed 
Square"as a quick guide 
for routing dadoes and grooves. 

A couple of clamps secure it to the 
workpiece for accurate routing. 








ShopNotes No. 117 





Easy Beam Compass 


Sometimes the quick and easy solutions are the 
best. One example is the beam compass you see 
here. It’s made from a few supplies you can find at 


any hardware store or home center. 


A 4"-dia. steel rod is sharpened at one end and 
bent to a 90° angle, as you can see in the photo. The 
rod fits into a hole drilled through the sides of a %6"- 
18 coupling nut. Its inside diameter is just right for 
threading in a short section of a standard pencil. 

lo assemble the compass, just insert the rod 
through the coupling nut and lock it in position 


with a thumbscrew. 


Precise Layout 


Drawing parallel layout lines for dadoes, 
grooves, and mortises is easier and more 
accurate with this simple trick. 

Using your combination square, draw the 
line farthest from the reference edge, as 
shown in the upper left photo. With- 
out adjusting the square, hold a 
setup block of the appropriate 
thickness between the head of 
the square and the reference 
edge (lower left photo), then 
draw the second parallel line. 
This technique is more accurate 
than resetting the square. 

Ken Harrington 
Herndon, Virginia 


— 


Charlie Lenz | i 
Bismark, North Dakota 





Bs. 


ShopNotes.com 


When cutting and drilling plastics, 
Victor Kurowski of Oro Valley, Arizona uses 
petroleum jelly as a lubricant. The edges 
come out as smooth as glass. 


Donald Stutsman of Spring Branch, 
Texas uses a carbide cutter to score 
plastic laminate. Make several passes 
then snap the laminate in two. 































THUMBSCREW 
HOLDS ROD IN 
POSITION 










14"-DIA. 
ROD 





54e"- 18 
COUPLING 
NUT 











NOTE: 
DIAMETER OF 
STANDARD 
PENCIL IS 
PERFECT SIZE 
TO THREAD 
INTO NUT 








Now you can have the 
best time-saving secrets, 
solutions, and techniques 


sent directly to your email 
inbox. Just go to 
ShopNotes.com 
and click оп 
“Sign Up for Free E-Tips” 
You'll receive a new tip by 
email each week. 
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Shear-Cutting 
Flush Trim Bit 
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Get more from your router by following these 





simple tips and tricks to make perfect parts. 


Shaping accurately sized parts 
sounds like a simple process. Just 
rough-cut the piece a little over- 
size and trim it flush with a tem- 
plate, router, and flush trim bit. 
However, my first flush trim- 
ming experience didn’t go so 
well. The bit began to grab and 
take huge, ugly bites out of the 
wood. The results weren't pretty. 
Since then, I've learned a few tips 
that guarantee better results. 
Different Angle on Bits. 
Speaking of bits, using the right 


Smooth Template. 
Spend a few extra minutes 
shaping the template 
to get smoother 
finished parts. 














one can make a big difference in 
the quality of cut. You can see 
three commonly available bits in 
the left margin photo. 

A standard flush trim bit has 
cutters that are straight. This 
results in a chopping cut that can 
leave noticeable ripples. 

To soften the cutting action, 
you can use a shear-cutting flush 
trim bit. The cutting edges on 
this bit are skewed slightly. This 
creates more of a slicing cut that 
leaves a much smoother finish. 


as close as you 
can to the layout 

line to make the flush 
trimming easier. 


A third type of flush trim bit is 
a spiral flush trim bit. The flutes 
wrap completely around the bit 
to provide the smoothest cutting. 

Router Table is Better. Besides 
the bit, the method you use can 
improve the outcome. When 
possible, I do my flush trimming 
tasks on the router table instead 
of using a hand-held router. 

Overall, I have better vis- 
ibility using the router table and 
its more comfortable to stand 


upright. Ihe large table also 
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A Tape It Down. Attach the 
template to the workpiece with 


strios of double-sided tape. 


provides support for all but the 
largest workpieces. 

Less is More. Before you start 
routing there’s another important 
thing to keep in mind. It has to do 
with the amount of waste mate- 
rial you need to remove. 

This was the main problem in 
my first attempt. To avoid spoil- 
ing the part, I cut too far to the 
waste side of my layout line. Then 
I tried to remove all the remain- 
ing waste in one pass. This puts a 
lot of stress on the router and bit. 
And taking such a big bite can 
cause the wood to split and tear. 

The solution is simple. When 
cutting pieces to rough size, aim 
to leave just Ив" to 4" of waste, 
as shown in the lower right inset 
photo on the previous page. This 
amount is easily handled by the 
router and bit. And it actually saves 
time because cutting is quicker 
than routing in most cases. 

Sometimes, you'll stray from 
the layout line and end up with 
more material to remove. In these 
situations, I like to take skim cuts 
to knock down the high spots 
before running the bearing along 
the template to complete the cut. 

A Template for Success. The 
whole point of flush trimming a 
piece is to make a precisely shaped 
workpiece using a template as a 
guide for the router bit. So it stands 
to reason that the result is only as 
good as the template. 

Any irregularities in the tem- 
plate will be transferred to the 
edge of the workpiece. So it pays 
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Thick Template. A thick template allows 
you to raise the bit so the cutting edge 
trims the entire edge of the workpiece. 


to take extra care and make the 
template as smooth as possible, 
as you can see in the lower left 
photo on the opposite page. 

One often overlooked consid- 
eration is the thickness of the 
template. I like to use 1⁄4" hard- 
board to make templates because 
it’s easy to shape and has a fine 
consistency. The key here is 
to make sure it's at least 1⁄4" thick. 
You can see the problem with a 
thin template in the photo and 
drawings above. 

There's a small gap between 
the bearing and cutting edges 
on a bit. A thin template may not 
allow you to raise the bit high 
enough to make a full cut while 
still keeping the bearing in con- 
tact with the template. 

My solution is to glue two lay- 
ers of thinner hardboard together. 
The result is a template that's still 
easy to shape and provides a 
wider reference edge for the bit. 

Curves & Grain Direction. 
The proper setup for flush trim- 
ming will take you a long way 
toward getting a smooth result. 
Another part of the equation 
is paying attention to the grain 
direction of the wood as you're 
flush trimming it. 

You can see what I mean in the 
photo at right. On certain sections 
of a curved workpiece, you may 
find yourself routing “uphill” 
against the grain. Because the 
wood fibers aren't supported, 
the wood can tear away as the bit 
trims away the waste. 


There are a couple options for 
dealing with this situation. The 
first is to take light, freehand 
passes. This reduces the chance of 
the bit tearing out the material. 

Pattern Bit. A better option is 
to switch to another type of trim- 
ming bit. Instead of a flush trim 
bit, use a pattern bit. On a pattern 
bit, the bearing is on the shank 
of the bit (right margin photo). 
To use this bit, you need to flip 
the workpiece and template over 
(photo below). This means you'll 
approach the cut from the oppo- 
site direction and the wood fibers 
will be supported during the cut. 

When you make these tips part 
of your woodworking routine, 
you can get smooth accurate 
results when flush trimming. The 
payoff is better-fitting parts and 
better-looking projects. fA 
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A Change the Bit & Direction. In tight curves, 


THIN TEMPLATE 


WEB OF MATERIAL 
CAN WEDGE BETWEEN 
BEARING AND BIT 


DOUBLE-LAYER 
TEMPLATE 


BIT CAN BE RAISED 
HIGH ENOUGH 
TO TRIM THE 
ENTIRE EDGE 





Pattern Bit 
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switching to a pattern bit and flipping the work- 


piece can stop tearout in its tracks. 
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Wood Hinges 


Create smooth-operating hinges with a few simple 
steps and the HingeCrafter trom Incra. 


Interesting details can really 
make a project stand out. That’s 
why Ill make my own hinges 
from wood when I want to add a 
special touch to a project. 


Each section 
accommodates 
a different barrel 
diameter 










Guide 
bushings 
center 
drill bit 


Shop-built base F 


for mounting 
in vise 


Thumb ot. = 


and clamp pad 
secure hinge 
pieces in jig 
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A wood hinge isn't all that 
complicated to make actually. All 
you need to do is create the flat, 
rectangular leaves used to attach 
the hinge to a project along with 
the interlocking knuckles that 
form the hinge barrel. 

But the catch is you really 
don't have much room for error. 


Four Sizes. Create hinges 
with barrel diameters of 
Зр" Yo" 95" and 3⁄4". 





For the hinge to move properly, 
the knuckles in the hinge barrel 
need to fit precisely. And what's 
equally important is that the pin 
that holds the hinge together 
needs to be perfectly centered 
through the hinge barrel. If it's 
not centered in both halves, the 
hinge can bind or break. 
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A simple solution for drilling 
the centered holes for the pin is 
the HingeCrafter from Incra. The jig 
is precision-made from extruded 
aluminum and has four sections. 
Each section is a different size, 
allowing you to make hinges 
with different barrel diameters 
(examples are shown at the bot- 
tom of the opposite page). And the 
included %" drill bit allows you to 
make hinges as long as 10%". 

Guide Bushings. The secret to 
the jig's success lies in its guide 
bushings. You can see in the main 
photo that each of the jig's four 
sections contains multiple adjust- 
able bushings. This allows them 
to be spaced to accept the indi- 
vidual knuckles of the hinge. 

To drill a centered hole in 
the barrel, you insert the hinge 
knuckles in the appropriate sec- 
tion of the jig. The provided 
thumb screw and protective 
clamp pad secures the hinge leaf 
in place. You can then use the 
holes in the center of the bush- 
ings to guide the bit as you drill 
the holes through the hinge bar- 
rel. And because there are mul- 
tiple bushings, the drill bit won't 
wander off course. 


MAKING THE HINGE 


Before you can use the Hinge- 
Crafter though, you have to shape 
the individual components for 
both halves of the hinge. This 
starts by determining the hinge 
barrel size you want and planing 
your workpiece to that thickness. 





À Clear Waste. Use a dado blade and auxiliary 
miter gauge fence to remove the waste and cre- 
ate hinge leaves between the two hinge barrels. 
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You can see in the photos 
below that the hinge knuckles 
are formed on the ends of the 
workpiece. So the width of the 
workpiece determines how long 
your hinge can be. It's best to 
start with extra-wide stock and 
then trim the hinge to final length 
when you're done. 

It's also simplest to make both 
halves of the hinge from oppo- 
site ends of the same workpiece. 
For this reason, be sure to cut the 
workpiece extra long to accom- 
modate both leaves of the hinge. 

Making the Barrel. The bar- 
rel of the hinge is created at the 
router table using a bullnose 
bit with a cutting diameter that 
matches the workpiece thickness. 
For best results, use a backer 
board to minimize chipout. 

You'll need to make two 
passes. The first rounds the end 
of the workpiece. The second 
pass completes the barrel and 
creates a shoulder that marks 
the beginning of the hinge leaf 
(upper right photos). 

Leaf. At this point, creating 
the hinge leaves is just a matter 
of removing the waste between 
the rounded ends. This is quickly 
done with a few passes across a 
dado blade in the table saw. To 
ensure the hinge closes fully, set 
the height of the blade to slightly 
more than half the thickness of the 
workpiece (left photo below). 

Knuckles. The individual 
knuckles are created just like box 
joints using an auxiliary fence with 






A First Pass. The bit rounds the 
end of the workpiece, removing 
material from both sides. 


an offset key (inset photo below). 
The offset, dado blade width, and 
blade height should all match the 
thickness of the workpiece. This 
creates evenly spaced knuckles, 
allowing the hinge to fit together 
smoothly. Finish up by cutting 
the workpiece in half, separating 
the two hinge halves. Now it’s 
on to the HingeCrafter to drill the 
holes through the barrels. 

For best results, the hinge 
should seat fully in the jig. And 
when drilling the holes, it’s best 
to back out the bit often to clear 
the chips. For longer hinges, you 
can shift the hinge as necessary 
(main inset photo). You can then 
assemble the leaves by insert- 
ing a %" rod through the barrel. 
Trimming the hinge to size at the 
table saw completes the job. 

The end result will be a hand- 
crafted, versatile hinge worthy of 
your finest projects. fA 


A Create Knuckles. The knuckles are cut just 
like box joints by using an auxiliary fence with 
an offset key (inset photo). 


al 


A Second Pass. 
Stand the work- 
piece on end to 
finish rounding 
the barrel. 






A Offset Key. The 
distance between 
the blade and the 
offset key matches 
the width of the 
dado blade. 


Y Supplies. 

A squeegee, a 
rule, and a sharp 
knife are the key 
tools you'll need to 
install pinstriping. 
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With a few simple techniques and just a little work, 
you can add eye-catching detail to any project. 


I'm always looking for ways to 
add detail to a project to make it 
stand out. That can bea challenge 
when it comes to a shop project. 
For my latest project (the utility 
cart on page 16) I tried something 
a different — pinstripe. 

Pinstripe (also called vinyl 
stripe) is the finely colored lines 
(and sometimes patterns) you 
most often see on motorcycles or 
cars. But as shown in the photos 
here and on page 16, it's a great 


MET Squeegee 






Vinyl 
Pinstripe 





А 


X-Acto Knife 


way to add a little pizzazz to just 
about any shop project. 

What It Is. Pinstripe is tradition- 
ally painted onto a surface — a 
technique that requires a consid- 
erable amount of skill. To make 
things easier, I used vinyl pin- 
stripe, as in the photo at the lower 
left. (Refer to Sources on page 51.) 

Pinstripe typically comes in 
150' rolls (starting at about $22). 
And the roll can have single, dual, 
or multi-color stripes іп vary- 
ing widths. I selected a two-color 
roll ($27) consisting of a narrow 
(146) charcoal strip paired with 
a slightly wider (%") black one. 
These two pinstripes are sand- 
wiched between two other layers. 

These two layers are impor- 
tant. The clear top layer protects 
the pinstripe during installation 
and keeps the stripes perfectly 
spaced. The bottom layer pro- 
tects the adhesive backing on the 
pinstripes until you’re ready to 
press it into place. The adhesive 


provides a solid grip, making it 
possible to remove the top layer. 

You probably have all the basic 
installation tools — a rule for lay- 
out work and trimming, along 
with a sharp knife to cut the 
pinstripe. The only other “tool” 
you'll need is a flexible applica- 
tion squeegee. It’s used to secure 
the pinstripe to the surface. 

A Clean Surface. It’s impor- 
tant to install pinstripe on a clean 
surface. The manufacturer recom- 
mends using isopropyl alcohol to 
remove any surface residue or 
dust. So I applied the alcohol to a 
clean cloth and then wiped down 
each surface. In my case, this was 
the door and drawer fronts. 

Layout. The next step is to add 
a set of layout lines to help align 
the pinstripe. You can see how 
I did this at each corner of the 
workpiece in the left photo at the 
top of the opposite page. 

Attach the Pinstripe. Cutting 
each piece of pinstripe about an 


ShopNotes No. 117 


E =: = dm ч. 


A Layout. Positioning the pin- 
Strioe begins with an accurate 
layout at each corner. 


inch longer allows you to overlap 
the pieces at the corners and trim 
them for a perfect fit. With the 
pieces sized, the next step is to 
pull the backing off of one strip. 

Then, starting at one end, 
lightly attach the pinstripe (cen- 
ter photo above). Pulling slightly 
on one end keeps the pinstripe 
straight as you lower it and align 
it with the layout line. 

Avoid a Curve. I found that 
because the two pinstripes were 
different widths, the strip had a 
tendency to curve slightly once it 
was pulled. Adjusting the pres- 
sure on the strip a bit was all it 
took to straighten things out. 

Repeat the Process. Adding the 
remaining strips is just a matter 


A Secure It to the Surface. Using a flexible 
squeegee, press the pinstripe firmly to the work- 
piece. This results in a good, solid bond. 
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of repeating this process. Simply 
overlap each pinstripe as you work 
your way around the workpiece. 
Remove the Excess. At this 
point, you'll need to remove the 
overlapping pinstripe at the cor- 
ners. Io do this, I mitered both 
layers using a sharp blade and a 
straightedge (upper right photo). 
Once you cut through both 
layers, you'll need to remove the 
excess pinstripe. The top piece 
will pop right off, but you'll need 
to lift the end of the other pin- 
stripe to "pull" the bottom one 
out (margin photo at right). 
Secure the Pinstripe. That com- 
pletes the corners. Now use the 
squeegee to press the pinstripe 
firmly in place (lower left photo). 


in + 


A Lay a Straight Line. Using the layout marks as 
a guide, press one end of the pinstripe down and 
lightly stretch it straight as you Set it in place. 


E ч” „И... 


A Tight joint. Cut through both 
layers of pinstripe to create a 
tight-fitting miter at the corners. 


Pull the Top Layer. All that’s 
left now is to remove the top 
layer. Since this really holds the 
two pinstripes together, it doesn’t 
come off easily. 

It might seem easier to work 
from the ends, but that can lead to 
pulling up the pinstripe. A better 
solution is to start in the middle 
(center photo below). After cut- 
ting through the top layer, simply 
pull it back on itself to remove it 
(inset photo below). 

The end result of all this work 
is pair of pinstripes that meet at 
nicely mitered corners. And as 
you can see in the photo in the 
lower right margin, the pinstripe 
provides an attractive detail to 
enhance any project. A 


A Lastly,the Top Layer. Remove 
the top layer by lifting it free and 
peeling it back (inset). 
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A Remove Excess. 
Lift one end to 
remove the excess 
from underneath. 
Since the pinstripe 
isnt pressed firmly 
in place, this is an 
easy task. 


Y Final Results. 
Once the pinstripe 
is in place, the end 
result is an attrac- 
tive detail that 
adds to the look 

of a project. 











Cross Grain. 
Plane straight 
across the grain 
or at a slight angle 
to level joints and 
flatten the panel. 







the fastway,to make 


Fiat Panels 


Combine hand and power tools to quickly » 





flatten and smooth glued-up panels. 


A great-looking, glued-up panel 
is the showpiece for many wood- 
working projects like tables and 
cabinets. And there's a surprising 
number of woodworking tech- 
niques that go into making one: 
wood selection, creating tight 
edge joints, and finishing, just to 
name a few important tasks. 

No matter what the project, if 
the panel isn’t perfectly flat you're 
likely to have problems at assem- 
bly time. That's why developing 
a quick process for checking that 
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a panel is flat and a reliable tech- 
nique for flattening panels of any 
size is time well spent. 

A straightedge and set of wind- 
ing sticks will diagnose if the panel 
is flat. (You can learn how to use 
winding sticks on page 50.) 

If a panel needs flattening, the 
technique I use combines a hand 
plane and a random orbit sander 
to get the job done quickly. But it 
may not be in the order you think. 

Instead of using the plane to 
smooth the wood, I use it to do 


р 


т». 
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№ è! 
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the heavy work of leveling joints 
and flattening any major distor- 
tions. Then all that’s left for the 
sander is to smooth out the top 
and prepare it for finish. 

Start Flat to End Flat. Before 
getting into the nitty gritty of 
how to flatten a panel, I want to 
mention a few things about glu- 
ing up the panel in the first place. 
No flattening and smoothing 
technique can make up for a bad 
assembly. So it pays to spend a few 
extra minutes aligning the boards 





b. 


Stop Tearout. Plane a cham- 
fer along the edges to prevent 
the grain from splintering. 
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as you tighten the clamps. In the 
box at the bottom of the page, 
you can learn a few tips I used 
for getting your panel started off 
on the right foot. 

Even with good prep work, 
more than likely there will still 
be some minor unevenness in 
the joints. Additionally, the panel 
may have cupped or twisted 
slightly. Finally, the panel needs 
to be smoothed. It’s best to tackle 
these tasks one at a time. 

The Plane. You can use almost 
any plane for this step. But a lon- 
ger plane will make it easier to cre- 
ate a flat surface since it will ride 
over minor dips in a workpiece to 
take down the high spots. 

The trick is using it the right 
way. Instead of working with 
the grain, I find it works best to 
take strokes across or diagonal to 
the grain. You can see this in the 
lower left photo on the opposite 
page. This way, the plane takes 
coarse shavings that are less 
likely to cause tearout. 

Depth of Cut. I recommend 
setting the plane to take a light 
cut to start with. Then, as you 
gain experience and see how the 
wood responds, you can work 
up to taking thicker shavings. 

Working across the grain does 
have a downside. As the plane 
completes a cut, the unsupported 
back edge can splinter. To pre- 
vent this from happening, I plane 
a slight chamfer on both long 
edges before getting started, as 
shown in the lower right photo 
on the facing page. 

Hit & Miss. When you first 
start, the plane will likely make 
short “skip cuts” across the sur- 
face. That’s okay. Work your way 
down the panel and then back. 
With each successive pass, you'll 
take longer cuts. 

In addition to leveling the glue 
joints, the plane can remove high 
spots caused by twist and cup. 
The trick now is knowing when 
you're ready to move on to the 
next stage. Your clue is when 
the plane can take a full shaving 
across the workpiece. 
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Highlights. Set up a 
low, raking light to locate i 
imperfections in the surface. Ul 


Sanding Time. Now the panel 
is flat, but it isn't smooth. You 
can see what I mean in the photo 
above. The plane may leave tracks 
and a slightly wooly surface. The 
next step is to focus on smooth- 
ing the surface. Here I turn to my 
random orbit sander. The sander 
gives me predictable results and 
finish-ready surfaces. 

I usually start with a 100-grit 
disc to erase the ragged look. To 
help highlight imperfections, set 
up a light to shine low across the 
panel, as in the upper left photo. 

Grit Sequence. You can stop 
sanding as soon as the plane 
marks are gone. That's all I do 
for the unseen bottom face of a 


simple tips for 


Flat Glueups 


Gluing boards into a panel is a basic task. But 
the process still has its challenges. The biggest is 
keeping the boards in alignment while the glue 
dries. Here are two ways to get the job done. 

Tap It Flat. Most small clamps can only reach 
in a few inches to level joints. But that doesn't 
mean you're out of luck. Instead, loosen the 
clamps slightly and use a hardwood block and 
a dead-blow mallet to nudge the boards into 
alignment, as shown in the upper right photo. 
When they're flush, snug up the clamps. 

Clamp the Ends. Wood handscrews are a 
great way to keep the ends of boards flush in a 
glued-up panel, as you can see in the lower right 
photo. They have wide bearing surfaces that are 
less likely to leave marks on the workpiece. It's a 
good idea to wax the jaws, otherwise the clamps 


may get glued in place. 


cabinet or tabletop. For visible 
surfaces, replace the 100-grit disc 
with a 120-grit disc and continue 
sanding. All you're doing here 
is leveling the scratches left by 
the previous grit. So these steps 
won't take much time at all. 

I repeat the process with 150- 
and 180-grit sanding discs. The 
final step is to go over the work- 
piece by hand with 180-grit sand- 
paper backed by a firm block 
(upper right photo). Work in the 
direction of the grain to remove 
the swirls left by the sander. 

At this point, the panel is 
smooth, flat and ready for a fin- 
ish. The result is a workpiece 
that's worth showing off. 





A By Hand. Finish 
the smoothing 
process with a 
sanding block 
wrapped with 
180-grit paper. 
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What grabs your attention with this cart is 
the painted finish. But there’s a lot more going on 
under the hood, so to speak. You can see the full 
run-down of features on the next page, but there are 
a few I'd like to point out. For starters, the cart adds 
a much-needed, mobile worksurface to any shop. 
On top of that, the on-board storage keeps things 
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This versatile cart 


combines storage space 
and a handy worksurface in a 
compact, roll-around package. 


close at hand. It features two drawers, an open stor- 
age bay with an adjustable shelf, and a closed com- 
partment with two more shelves. 

Finally, despite the hotrod appearance, this cart 
has a thrifty heart. The entire case is made from 
low-cost MDF. All in all, I think you'll find it's a 
project that works as well as it looks. 


ShopNotes No. 117 


RUBBER MAT Exploded View 


CREATES CUSHIONED 


ALUMINUM RAIL "5 1 Detai Iis 
NOTE: CART ИШ — Sn 


KEEPS ITEMS 
CASEWORK IS MADE 
P FROM INEXPENSIVE OVERALL DIMENSIONS: 
MDF 367/s"W x 343/4"H x 199/2"D 




















To download a free 

4 cutting diagram for the 
Utility Cart, go to: 
ShopNotes.com 


ONLINE 


SB) EXTRAS 





PUSH BARS 
MAKE CART 
EASY TO STEER 


PAINTED FINISH 
PROVIDES 
PROTECTION AND 
GOOD LOOKS 

















ADJUSTABLE 
SHELVES LET 
YOU CUSTOMIZE 
STORAGE TO SUIT 








PINSTRIPE 
DRESSES UP 
DRAWER 

























FRONTS 
YOUR NEEDS AND DOOR | 
DOOR 
ENCLOSES 
RIGHT SIDE 
alias OF CABINET 
L 
TONGUE AND SWIVEL CASTERS 
DADO JOINERY 
ROLL EASILY 
ALIGNS PARTS ON UNEVEN 
FOR STRESS-FREE FLOORS NOTE: Four 





ASSEMBLY SWIVEL CASTERS 
PROVIDE MAXIMUM 


MANEUVERABILITY NOTE: For 
HARDWARE SOURCES, 


TURN TO PAGE 51 


Materials & Hardware 


z r = — — r Q m m g GEO > 


Sides (2) 17 х 28-%MDF N Left Shelf (1) 14/5 x 16% - 4 MDF • (2 pr.) 16" Drawer Slides w/Screws 
Top/Bottom (2) 17 х31- 54 МОЕ О Right Shelves (2) 14% х 16¥%-%MDF *(6) #8 x 1" Fh Woodscrews 

Divider (1) 16% х 26-%MDF P Door (1) 124 x 24% - 9% MDF _ • (3) 100mm Plastic Pulls w/Screws 
Fixed Shelf (1) 15% x 16% -Y4MDF Q Drawer Sides (4) Y%x3-16 ¢(1pr.) Plastic Hinges w/Screws 
Back (1) 28 x32-% MDF R Dwr. Fronts/Backs (4) ⁄2x3-11 • (1) Magnetic Catch w/Screws 
Blocks (2) %x 2% -7⁄4 5 Dwr. Bottoms (2) 15% x11 -1⁄4 Ply. • (2) 15" Push Bars 

Filler (1) 774х160 - 54 МОЕ T False Fronts (2) 346 x 121⁄4-3⁄4MDF e (2) мв -18 x 14" Fh Machine Screws 
Stiles (2) 3x28-Y4MDF U Кіт (1) 1% x 72 rgh. - Ив Aluminum e (2) 346"-18 Hex Nuts 

Upper Rail (1) 1x 26-*%4MDF • (4) #8 x 1⁄4" Fh Woodscrews • (2) 1⁄6" Flat Washers 

Lower Rail (1) 2х 26-54 МОЕ • (4) #8 x 14" Fh Woodscrews e (2) #12 x 2" Fh Woodscrews 

Center Stile (1) 1х 25-*%4MDF (4) 5" Locking Swivel Casters • (32) #10 x 4" Ph Sheet Metal Screws 
Shelf Rail (1) 1х12%-% MDF e (16) #14 x 24" Ph Sheet Metal Screws • (1 roll) Pinstripe 

Caster Plates (4) 1x4-5 Ё (12) A" Shelf Pins • (6 sq. ft.) Vs"-thick Rubber Mat 
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BLOCK 
(1%" x 214" - 7/4") 
C. BLOCK (Р) 
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[2 FILLER 





DIVIDER 
(16%"x 26") ° 


FIXED SHELF 


1⁄4 


FIXED SHELF ` 
° (1574" х 167") ° 














a rock-solid 


Case 


When you get right down to it, 
a cart is really just a cabinet with 
Wheels. So in terms of construc- 
tion, you won't find any surprises 
building the case and face frame 
of this cart. However, there are a 
few details that deserve a closer 


FOR DIVIDER 
IS OFFCENTER 


#8 x Тр" Fh 
WOODSCREW 






NOTE: BACK 
BUTTS AGAINST 
DIVIDER AND IS 


SCREWED IN 2 





look as we go along. 

Strong Joinery. In Figure 1, 
you can see the parts that make 
up the case. For the most part, 
the case pieces are assembled 


Besides being stronger than a 
simple butt joint, this type of 
joinery has a couple other big 
benefits. The joints on all the case 
parts interlock to make a rigid 
case that resists racking while 


FIRST: DRILL 


NOTE: HOLES IN DIVIDER 


with tongue and dado joinery. 
NOLES | | AND RIGHT SIDE 


Drill Guide 


Since the divider is shorter than Ка 15/4 
the two sides, it makes sense 


to drill the shelf pin holes after . c] 
assembling the case. To accu- SECOND: CUT 
DIVIDER SO ONLY 


LOWER THREE 
HOLES REMAIN 


rately place the holes, I made 
a drilling guide from 1⁄4" hard- 
board, as in the drawing. 

The guide is sized to locate 
and drill all the holes in the taller, 
right half of the cart. I drilled the 
holes in the guide at the drill 
press for precise placement. To 
use the guide on the left side, 
cut the guide so that only the 
lower three holes remain. 


BOTTOM 


NOTE: ALIGN 
GUIDE WITH FRONT 
AND BACK EDGES 
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BACK 
(28" x 52") 


d. FRONT VIEW 
1⁄4 
cmi TT 


DE 
(17" x 28") 





NOTE: ALL PARTS 
EXCEPT BLOCKS ARE 
3⁄4" MDF. BLOCKS ARE # 

GLUED UP FROM 
3/4"-THICK HARDWOOD 


rolling around. The other advan- 
tage is the joints automatically 
capture and align the parts. This 
makes the assembly process go 
much smoother. 

Built-In Organization. As 
part of building the case, you'll 
be incorporating ways to divide 
and organize the storage space 
inside the cart. That includes add- 
ing a vertical divider. It's housed 
in dadoes cut in the top and bot- 
tom. However, the dadoes aren't 
centered (Figure 1). This has to do 
with attaching the face frame and 
installing the drawer slides. 

Drawer Blocking. To create 
a smooth mounting surface for 
the drawer slides on the upper 
left side of the case, I added two 
hardwood blocks and an MDF 
filler (Figure 1e). This brings the 
inside of the compartment flush 
with the inside edge of the outer 
face frame stile. 
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To close off the case, you can 
make and attach the back panel. 
It has dadoes and grooves to 
accept the tongues on the top, 
bottom, and sides, as shown in 
Figures 1a and 1b. I also drove a 
few screws into the divider. 

Once the back is in place, you 
can drill shelf pin holes in each 
side. You can see how I did this 
in the box on the opposite page. 

Face Frame. To increase rigid- 
ity, ladded an MDF face frame, as 
shown in Figure 2. Here again, 
the outer parts have dadoes and 
grooves to mate with the case. 

The center stile and shelf rail are 
simply glued in place. The center 
stile is glued flush to the left side 
of the divider (Figure 2c). Like 
the filler, this makes a smoothing 
mounting surface for the drawer 
slides. And the wide stile creates 
symmetrical openings on each 
side of the case. Likewise, the 
shelf rail is attached so it’s flush 
with the top of the fixed shelf, as 
shown in Figure 2a. 

Roundover. To complete the 
case, glue in hardwood caster 
plates to the bottom of the case. 
Then I routed a large roundo- 
ver on the long side edges of the 
case, as in Figure 2c. To see a few 
tips for creating this detail with 
a hand-held router, turn to Shop 
Short Cuts on page 23. 

Ready for Paint. Of course, 
you could just apply a clear fin- 
ish to the cart. But I decided to 
brighten it up with paint. The 
key to a good-looking paint job 
on MDF is the prep work, as 





A Fill Holes & Joints. To get a smooth final 
appearance with paint, use spackle to fill 
screw heads, gaps, and joints. 
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SHELF RAIL 
(1" x 12%") 


CENTER 


LOWER RAIL 
(2: x 26") 


NOTE: ALL PARTS, 
EXCEPT CASTER 
PLATES ARE 24" MDF 


ROUT 1"-RAD. 

ROUNDOVER 
ON STILES AND 

BACK EDGES 


AFTER ASSEMBLY 
(REFER TO PAGE 23 


FOR DETAILS) 


ATTACH CASTERS 
TO PLATE WITH 
#14 x 94" 

Ph SCREWS 


E CASTER PLATE 


b. 





shown in the photos below. Once 
that's done, you can apply a coat 
of primer and then two coats of 
paint. For the smoothest finish, 
use spray paint. And even though 





ES 


A SealCutEdges. Thinthespackle A Sand It Smooth. 
with water to seal the porous cut 
edges of case and shelves. 








EDGES OF 
SHELVES 
CASTER PLATE 
(1" x 4" = 5") 




















ATTACH CENTER STILE 
FLUSH TO LEFT SIDE 
OF DIVIDER 


TOP 
VIEW 


you can apply multiple coats in a 
short time, it pays to allow each 
coat of primer and paint to dry 
completely. This way you can 
sand out any imperfections. 


E. | 
Once ary, sand 
the spackle smooth and check for 
any remaining blemishes. 
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making a door & 


Drawers 


Once the paint on the cart is dry, 
you can get started on fitting it 
out with some storage areas and 
a few final details. This includes 
making a pair of small drawers 
and a door that all have a pin- 
stripe detail. The top of the cart 
is finished off with a cushioned 
surface and an aluminum rim. 

A Basic Door. To get things 
going, I made a door to enclose 
the right side of the cart,as shown 
in Figure 3. I sized the door to fit 
the opening with a !4" gap on all 
four sides, as you can see in Fig- 
ure 3c. Like the rest of the case, 
the door is painted. But before 


installing the hardware, I added 
another little detail. And that's a 
double row of pinstripe around 
the edges. It's surprisingly easy to 
do. You can find detailed instruc- 
tions on page 12. 

Easy-to-Build Drawers. Then 
you can make two, identical 
drawers for the upper left side 
of the cart. Each drawer box is 
made up of a hardwood front, 
back, and sides that wrap around 
a plywood bottom. They're 
assembled with tongue and dado 
joints, as you can see in Figure 
3b. The drawers are sized to ride 
on full-extension, metal drawer 
slides, as detailed in Figure 3a. 

To cover the slides and exposed 
joinery, the front of each drawer 
is covered with an MDF false 
front. Like the door, these parts 


are sized to leave a consistent 
gap all around, as illustrated in 
Figures 3a and 3b. They also have 
matching pinstripes. To seal in 
the pinstripe and paint, I applied 
a couple coats of clear finish. 

Push Bars. Before moving 
on to the top of the cart, there's 
another detail I want to point out. 
On each end of the cart, I installed 
a push bar, as shown in Figure 4. 
These make it easier to steer the 
cart around and provide a place 
to hang a towel or two. 

Due to the drawer installation, 
each push bar is attached differ- 
ently. On the right side, the bar 
is attached with machine screws, 


DRAWER 
SIDE 


mS 3 


FOR INSTRUCTIONS ON 
APPLYING PINSTRIPING, 


MAGNETIC CATCH 
= 


(STRIKE PLATE 
INSTALLED ON DOOR) 


DRAWER 






DRAWER SLIDE 
FLUSH TO BACK 
OF FACE FRAME 
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DRAWER BOTTOM - ^ 
E (1572" x 11 - 1⁄4" Ply.) 


TURN TO PAGE 12 




















NOTE: DOOR AND 
FALSE FRONTS 
ARE 3⁄4" MDF 


NOTE: DRAWER 
SIDES, FRONTS, 
AND BACKS ARE 
MADE FROM 
12"-THICK 
HARDWOOD 


FALSE FRONT 
(254e" x 1274") 


TOP VIEW 


HINGES ARE SURFACE-MOUNTED 
TO DOOR AND STILE 


ShopNotes No. 117 


Aj 
VJ 


Б 


) 


washers, and nuts (Figure 4а). 
Because the fillers prevent access 
on the left side, I substituted 
large, long woodscrews, as illus- 
trated in Figure 4. 


FINISHING TOUCHES 


At the top of the cart, there are a 
couple of other features that help 
it stand out. My goal here was to 
make it more useful than an ordi- 
nary worksurface. 

Soft Mat. The first detail is to 
cut a soft rubber mat to cover the 
worksurface. To secure the fabric- 
backed mat, simply glue it down 
with regular wood glue. 

Rim. The final detail on the top 
is an aluminum rim that keeps 
items from rolling onto the floor. 
You can see the process for bend- 
ing it around the cart in the box at 
the bottom of the page. 
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x #12 x 2" Fh 
WOODSCREW 





Install the Rim 


SECOND: 
BEND RIM 


IN PLACE 


put. 
mil 


at 


THIRD: INSTALL 
SCREW IN SIDE 

BEFORE MOVING 
TO NEXT CORNER 
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(1%" x 72" rgh. - Мв" ALUM.) 


AROUND CORNER 





It’s best to start with an extra- 
long piece of aluminium (72^). 
Next you can mark the starting 
and ending points of the rim on 
the front edge of the cart. 

I clamped one end of the rim in 
place at one of the marks. Then I 
slowly bent it around the corner 
to match the profile of the cart. 
Once that's complete, you can 
drill a hole in the aluminum and 
a pilot hole in the cart. Then just 
screw it in place at the front and 
side of that corner. 

Now simply repeat this process 
for the other corners. With all the 
corners taken care of, you can 
mark the rail for the final length, 
remove it, and cut it to size. 

I softened the sharp corners of 
the aluminum by cutting and fil- 
ing a radius on the top corner at 
each end. After reinstalling the 


FIRST: BEND 


AND SCREW 
IN PLACE 


— 


SECOND: MAEK 
FINAL LENGTH 
OF RIM 





CENTER PUSH 
205 SCUFF ТОР OF CART 
{| RIM FOR BEST GLUE BOND 





A Details To Dress It Up. A double row of pin- 
stripes around the door and drawer fronts adds a 


little style to this versatile utility cart. 


rim, you can drill evenly spaced 
holes around the edges and then 
install the remaining screws. 

At last, you can load the cart 
up. My guess is this handy cart 
won't stay in place very long. 








ATTACH RUBBER 
MAT TO CART WITH 


m 





2/e"-18 x 1%" 
Fh MACHINE 





THIRD: REMOVE RIM, 


THEN CUT TO LENGTH 


AND ROUND CORNERS 


FOURTH: REATTACH 
RIM, DRILL HOLES, 
AND INSTALL 
REMAINING SCREWS 
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Making a 
Drive Roller 


The drive roller for the edge 
sander on page 24 is easy to make. 
In simple terms, it’s a series of six 
MDF disks glued to a shaft. After 
assembling the roller, you'll use a 
file to form the barrel shape that 
keeps the belt tracking properly. 

Creating the Disks. The pro- 
cess starts by cutting out the disks 
and drilling the 1⁄"-dia. center 
hole. These steps are detailed on 
the bottom of page 29. 

Gluing & Stacking. For the 
next step, you're going to use 
the 1^" steel rod as an alignment 
guide for glueup. Simply apply 
wood glue to the disks and slip 
them onto the shaft. After clamp- 
ing the series of disks, remove 
the rod before the glue sets. The 
drawing at right shows how to 
clamp the assembly. 

Shaft Installation. After cut- 
ting the drive shaft to length, 
you'll need to roughen up the 
surface where the drive roller 
will be attached. For this, I used 
a file. This provides some "bite" 
for the two-part epoxy. 

All you need to do now is apply 
a thin layer of epoxy to the shaft 
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and slip the assembled drive 
roller into position. Make sure to 
wipe off any excess epoxy. 
Shaping the Roller. The final 
step involves shaping the roller, 
as you can see above. To provide 
a reference, I drew a circle on 
the top and bottom of the roller 
about 14" in from the edge. This is 









SECOND: 
REMOVE 
STEEL SHAFT 


FIRST: GLUE UP 
ROLLER, USING 
SHAFT TO KEEP 
DISKS ALIGNED 










the amount of camber you'll cre- 
ate during the shaping process. 
To shape the roller, chuck the 
assembly in the drill press at 
low speed and use a coarse file 
or rasp, as shown above. You're 
aiming to create a gentle curve 
from top to bottom. Finish up by 
sanding the roller smooth. 









1⁄2"-DIA. x 9" 


FOURTH: SHAFT FOR 
EPOXY DRIVE 
ROLLER TO ROLLER 
SHAFT 


THIRD: 
ROUGH UP 
SURFACE 
OF SHAFT 
WITH FILE 


FIFTH: 
SHAPE 
ROLLER 
ON DRILL 
PRESS 


»—> < 


NOTE: DRIVE ROLLER MADE FROM SIX 
3"-DIA. x $4" MDF DISKS 
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AUXILIARY BASEPLATE 
PROVIDES STABILITY 
AND CONTROL 


DURING THE CUT NOTE: AUXILIARY 


BASEPLATE MADE 
FROM 14" HARDBOARD 
(6" x 15%") 









NOTE: ROUNDOVER I9 CREATED 
IN MULTIPLE PASSES USING A 








The case corners on the cart on 
page 16 are shaped with a 1"-rad. 
roundover bit. But using a large 
bit like this in a hand-held router 
presents a couple of problems. 
First of all, the router's base- 
plate doesn't provide enough 
surface to maintain control of the 
router during the cut. Another 
issue is that the opening in my 
baseplate wasn't large enough. 
The solution is to make a large 
auxiliary baseplate with an open- 
ing big enough to accommodate 


VARIABLE-SPEED ROUTER SET 
TO 14,000 RPM 


Auxiliary Router 


the bit. The drawings show all 
the details of the construction. 

You can make the baseplate 
out of hardboard or 4" Baltic 
birch plywood. After cutting the 
baseplate to shape, drill out the 
opening for the bit. You'll have 
to use a wing cutter or hole saw 
because of the large diameter. 

Once the hole is complete, use 
your router's baseplate to mark 
and drill the screw holes for 
attaching the router. Then install 
a knob for additional control. 


Cutting an End Bevel 


Cutting the shallow bevel on the 
end of the edge sander's platen 
(page 24) is easy with a simple 
table saw setup. 

The first thing I did was clamp 
a tall auxiliary fence to the saw's 
rip fence, as you can see in the 
drawings at right. The tall fence 
provides solid support that 
allows you to control the work- 
piece and keep it vertical. 

I set the workpiece against the 
fence and clamped a long cleat on 
the back side. The cleat rides on 
top of the tall auxiliary rip fence 
and keeps the workpiece from 
rocking front-to-back. Simply 
keep the workpiece against the 
fence while making the cut. 
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AUXILIARY 
FENCE 


И" HARDBOARD 


With such a large bit, it's best 
to make several passes instead 
of trying to remove all the mate- 
rial at once. Finally, to make these 
cuts safely, you'll need to use a 
variable-speed router to slow the 
speed to about 14,000 RPM. 


NOTE: TILT 
PLADE 10? 





BASEPLATE TO 
MARK SCREW 
LOCATIONS 


a. 


PLATEN 





Use the power of your drill oress to smooth out the 
rough edges on your project workpieces. 


A full-size, dedicated edge sander is one of those 
tools that would be nice to have — if I had the 
space. As an alternative, I built the portable edge 
sander you see above. It’s a scaled-down version of 
a big, commercial unit with several advantages. 
First, it’s powered by your drill press. Since 
there’s no motor, it’s easier to store when it’s not 
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being used. Plus, it uses a common 4" x 36" sand- 
ing belt. The long, wide platen provides support for 
smoothing straight edges and outside curves. Inex- 
pensive hardware, including ball bearings, makes it 
a smooth-running, quiet machine. 

And the best part is, you'll find that building the 
sander is just as enjoyable as using it afterward. 
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Exploded View 
TABLE ASSEMBLY =m 
ADJUSTS VERTICALLY TO Detal I S 
PROVIDE EVEN WEAR ON 


SANDING BELT OVERALL DIMENSIONS: 
29"W х 141/,"H x 10'2"D 


SN SANDER USES 
READILY AVAILABLE 


4" x 36" BELTS 


































STEEL SHAFT 
SPINNING IN 
BEARINGS CAN BE 
USED TO SAND A 
TIGHT RADIUS 


PLATEN PROVIDES 
BACKING FOR BELT 
WHEN SANDING 








KNOB MOVES 5 
TRACKING ASSEMBLY Pd 
TO ADJUST BELT end 
TENSION 


DRIVE ROLLER 
SHAPED ON DRILL 
PRESS AFTER 

GLUEUP 





TRACKING ARM 
PIVOTS ON 
STEEL PIN 





BELT 
TRACKING IS 
ADJUSTED 
WITH KNOB 
KNOBS LOCK 
TABLE HEIGHT METAL PLATE 
IN POSITION POSITIONED UNDER 


TRACKING KNOB TO 
PREVENT WEAR 


OVERSIZED BASE 
PROVIDES PLENTY OF 
CLAMPING AREA FOR 
ATTACHING TO DRILL 
PRESS TABLE 














SECTION VIEW 
(WITHOUT TABLE) 





TRACKING 
ASSEMBLY MOVES 
TO ADJUST BELT 
TENSION 


—— = - 






_/ TRACKING ARM PIVOTS 
/ TO KEEP BELT CENTERED ` 
/ ON ROLLERS [TT- 


= 1 at [ 
ка: E ы. а. 





+ Y "TIL ў Є 
‹ p Па -— | 
mno " — 
A Tight Radius. The °%'-dia. steel shaft 
supported by a pair of bearings enables 
the belt to reach into tight areas. 
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making the 


Base 


The base for the sander is really 
just a long box with an oversized 
bottom. It holds the mechanics for 
tensioning and adjusting the belt 
tracking for proper alignment. 

To make the base, I went with a 
"bottom-up" approach. In Figure 
1, you can see how the bottom 
is simply a rectangular piece of 
plywood with rounded corners. 
You'll find some helpful tips for 
rounding corners in the article 
starting on page 36. 

Besides drilling countersunk 
holes on the underside for screws, 
there’s one more thing to do. And 
that’s to add a small, metal strip. 
This is just a small mending plate 
you'll find at the hardware store. 
It prevents wear to the plywood 


EE 


NOTE: ROUT 1⁄4" 





ROUNDOVER AFTER TOF, 
SIDES, FRONT, AND BACK 


ARE ASSEMBLED 


2/4"-DIA. 
HOLE 











NOTE: ALL PARTS ` 
MADE FROM 2/4" 
PLYWOOD 


NOTE: 
COUNTERBORE 
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ALL T-NUTS FLUSH 


A Adjusting the Tracking. The tracking 
knob (photo above) adjusts the angle of 





— = 


the tracking spindle (left photo). 


base when adjusting the tracking 
knob on the pivot arm. 

Sides. The sides of the base are 
also pretty simple. They’re rab- 
beted to accept the front and back 
(Figures 1 and 1b). 

To make the sides, I started 
with a wide blank ripped to 
length. This way, you can cut the 
rabbet on both ends and then 
trim the sides to their final width. 
The only other thing you need to 











— _ #Ə хто" Fh 


do is drill a hole in the left side. 
The stud on the tensioning knob 
extends through this hole to 
engage the tracking and tension 
mechanism inside. 

Front & Back. If you take a 
look at Figure 1, you'll notice that 
the front and back of the base are 
identical in size. But the front 
requires a little more work. You'll 
want to cut an access window 
to allow you to adjust the belt 
tracking. And a pair of counter- 
bored holes accommodate T-nuts 
for the table height adjustment 
knobs (Figures 1 and 1c). 

Top. To cap off the base, the top 
comes next. There are a couple of 
large holes that provide clearance 
for the two shafts. The hole for 


9/e"-DIA. 
HOLE w/1'e"-DIA. 
COUNTERBORE 














TOP 
(5%" x 2112") 





1⁄4" 
ROUNDOVER 





BOTTOM 
(8%" x 272") 





107% 
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%"-16 T-NUT NOTE: BRACKET 
PARTS MADE FROM 


7e"-DIA. HOLE 
ыч 34" PLYWOOD 
4 


w/1"- 


COUNTERBORE 


b. TOP VIEW 


NOTE: BRACKET ASSEMBLY SHOULD 
SLIDE FREELY INSIDE HOUSING 


BRACKET PIVOT ARM 


12"-DIA. x 4" 
STEEL PIN 


NOTE: 
COUNTERBORE 
T-NUTS FLUSH 


(556" x 13%") 


© 
д 


© 
БКАСКЕТ ЕМР 
Yo" (5" x 3") 


WASHER | 


NOTE: PIVOT ARM 
MADE FROM THREE 


SIDE 
VIEW 


LAYERS 34" PLYWOOD 


the drive shaft is counterbored 
to accept a bearing, so I drilled it 
first (Figures 1 and 1a). 
Assembly. Now, you're ready 
to start assembling the base. 
I glued up the front, back, and 
sides then temporarily attached 
the top with screws. I took this 
subassembly over to the router 
table to ease the sharp corners. 








>» Tensioning. Тһе 
knob on the side of 
the base moves the 

tracking assembly 
to adjust the tension 
on the sanding belt. 
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Ze"-DIA. 


Once that's done, you can install 
the bottom with a few screws. 


TRACKING ASSEMBLY 


The key to keeping the sanding 
belt tensioned and tracking cor- 
rectly is the assembly shown in 
Figure 2. It consists of a three- 
sided bracket and a pivoting 
arm. The arm tilts a rotating shaft 
to allow you to adjust the track- 
ing of the belt on the drive roller 
and platen. The only thing to be 
aware of is the whole assembly 





—— m rm 
—— s es ran e m m 
lnc —k ыы, 




















needs to slide freely inside the 
base. You'll want to remove the 
top so you can fit and install the 
assembly inside the base. 

Pivot Arm. The pivoting arm 
requires the most work, so that's 
what I started on next. I began 
by gluing up three layers of ply- 
wood. Before cutting it to shape 
at the band saw, I drilled the 
counterbored holes. You can find 
all the details and dimensions for 
the holes in Figure 2a. 

Bracket. The next item to focus 
on is the three-piece bracket. 
The bracket end fits into a dado 
in each of the sides. The sides 
are also drilled for a steel pivot 
pin. The best way to ensure the 
holes align is to stack the pieces 
together to drill them. Then cut 
the bracket end to size and drill a 
counterbored hole for a T-nut. 

After you assemble the three 
parts of the bracket, you're ready 
to install the pivot arm. As you 
insert the pivot pin, install a 
washer between the arm and 
each bracket side. This allows the 
arm to rotate without rubbing. 
Finally, you can install the assem- 
bly into the base. 


2 





making the 
Roller 
& Table 


At this point, most of the 
mechanics are complete. What 
—& you'll concentrate on now 15 
NT | making the barrel-shaped drive 


' roller, installing the hardware, 
| | and finally adding a table. 


DRIVE ROLLER 


The drive roller is made up 

from a half dozen MDF disks 

fastened with epoxy onto a steel 

drive shaft. The roller is then 

shaped to help keep the sanding 

the drive roller belt tracking properly. 

helps the belt Disk Blanks. To cut the 3"- 

track properly. dia. disks, use a hole saw ог 
wing cutter, as shown in the left 
photo at the bottom of the oppo- 
site page. Since the disks need to 
be mounted on a !^"-dia. shaft, 
you'll need to enlarge the center 
hole before assembly. 

The easiest way to do this is to 











A Camber. The 
barrel shape of 













EPOXY 
make a simple jig with two cleats, 
| FIGURE 
| 
| 
zs DRIVE ROLLER 
(3"-DIA. x 4%" MDF) | ` 
5/5"-DIA. x 10" S 
HARDENED STEEL H5 (duae | MONEE ааа vulc 
TRACKING ROD 2 
WOODSCREW PRESS AFTER l WASHER 
3⁄e"-16 ASSEMBLING DISKS КЕРЕ 
THROUGH mi m ONTO SHAFT => 
KNOB = ts 
— Vg" |.D 














$/5"-16 
TRACKING THROUGH cm dcn 
ASSEMBLY KNOB 
55-16 x 334" em 
THREADED ROD 
1⁄2" l.D. STOP 
COLLAR 


Se" 1.D. BEARING 


NOTE: FASTEN 
THREADED RODS 
TO KNOBS WITH 
EPOXY 
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as shown in the center photo on 
the opposite page. This allows 
you to center the disk under the 
drill chuck using a и" bit. Once 
the jig and disk are positioned, 
clamp the jig in place, change to a 
1^" drill bit, and enlarge the hole 
(right photo, opposite page). 
With the disks in hand, you're 
ready to glue them into a stack 
and shape them. To learn how I 
did this quickly and easily, turn 
to Shop Short Cuts on page 22. 
Once everything is assembled 
and shaped, the roller should 
look like the one shown in the 
margin photo at left. 
Hardware. At this point, you 
can gather up all the bearings and 
other hardware. The only thing 
I need to point out is that the 
washers that fit next to the bear- 
ings should be SAE-dimensioned 
washers. Their smaller outside 
diameter ensures the washer 
contacts only on the inner race of 


12"-DIA. x 9" 
STEEL ROD SCORE SHAFT 
WITH FILE BEFORE 

FASTENING 


ROLLER WITH 









the bearing. This helps avoid fric- 
tion and heat build-up. 

The bearings are simply press- 
fit into the counterbores in the 


pivot arm and the top of the base 
(Figures 3b and 3c). The tracking 
shaft is "locked" in place, but the 
stop collar and washer for the 
drive shaft should be installed so 
the shaft rotates freely. 
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Yo" SAE 
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NOTE: WASHERS 
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ADJUSTABLE TABLE 4 FIGURE 
1 TABLETOP 


You can turn your attention now #8 x 1^" Fh (1O1⁄" x 23%") 
to making the adjustable table PPC REREN, 

shown in Figure 4. It's a simple | 

assembly with a phenolic ply- | 
wood tabletop, a pair of brackets, 
and a support. 

Shaped Top. The shape of 
the tabletop allows it to “wrap 
around" the tracking rod for 
sanding inside curves. After lay- 
ing out the shape, I drilled out the 


TOP VIEW 


NOTE: 
TABLETOP 
MADE FROM 
54" PHENOLIC 






radius in the V-notch and then = n AND 

stepped over to the band saw to R MORELOS 

cut the final shape. (Gee ony uu 34" PLYWOOD 
Supporting Structure. The ae veal Др 

tabletop rides on top of the sup- iu gt ros 


DRIVE 
ROLLER 


port and brackets. Slots in the 
support allow the table to be ~~“ texte 
adjusted to even out wear on the Mp ss 
sanding belt. To make the slots, 

drill a hole at the top of the slot 
and remove the waste at the band 
saw (Figures 4 and 4b). 

Brackets. The bevel on the 
table brackets is best cut at the 
band saw due to its small size 
(Figure 4a). You can fasten them 
to the support with glue and 
screws and then attach the table- 
top before adding the knobs. 

A Pair of Knobs. As you can 
see in Figures 4 and 4b, a pair of 
studded knobs with washers are 
used to adjust the table height 
and hold it in position. The knobs 
are threaded into the pair of T- 
nuts you installed earlier in the 
front of the base. 


Making Drive Roller Disks 





TRACKING | 
ROD ROD 
TABLETOP E ep cp TABLETOP ` = s 


— BRACKET 
































SUPPORT 








BRACKET #8 x 1%" Fh 
WOODSCREW 






































A Making Disks. Using a hole saw or А Centering the Bit. Use a simple jig con- A Enlarge the Hole. Swap 
wing cutter, cut out the six MDF disks that sisting of a base and a couple of cleats to out the bit to drill the 14'-dia. 
will form the drive roller. align the disk with the drill bit. center holes to fit the shaft. 
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adding the 
Platen 


The platen provides a 
flat, straight support 
for the sanding belt. 
And a handy, clamp- 
on stop allows you to 
accurately sand edges 
square. You'll work on these 

two items next, starting with 
the platen. 


PLATEN 


The platen assem- 
bly consists of only 
two parts — a brace 
and the platen. The 
platen will see a lot 
of friction and wear 
over time, so tough, 
phenolic-covered 
plywood is a good 
material to use for 
this application. The 
brace that supports the platen is 
made of hardwood. 

Shaping the Platen. After cut- 
ting the platen to size, there are 
a couple of things to do before 
mounting it to the sander. If you 





A Alignment. Align the drive roller А Remove Slack. Turn the tensioning 
shaft with the chuck, then raise the knob clockwise to remove slack on the 
belt before you adjust the tracking. 


table and tighten the chuck. 
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PLATEN 
(454" x 1234") 








PLATEN 
BRACE 





look at Figure 5b, you'll notice a 
bevel on the back side near the 
tensioning and tracking rod. This 
bevel provides clearance for the 
sanding belt as it wraps around 
the tracking rod. To create this 











NOTE: PLATEN MADE 
FROM 34" PHENOLIC 


PLYWOOD. BRACE MADE 
FROM ee 


#8 х Эд" Fh 
WOODSCREW 





#8 х З/д" Fh 
WOODSCREW 


= | 
À Adjust Tracking. At low speed, 
adjust the tracking until the belt is 
centered on the drive roller. 








bevel, I used a tall auxiliary fence 
on the table saw and the tech- 
nique shown on page 23. A quick 
trip to the router table creates the 
%" roundovers on the remaining 
three edges. You'll find all the 





a 
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details in the drawings in Figures 
5 and 5b, opposite page. 

Platen Brace. To secure the 
platen square to the table, you'll 
need to make the wedge-shaped 
brace (Figure 5b). As you did 
with the pivot arm, it’s easier 
to drill the holes for the screws 
before cutting it to shape. 

The holes used for attaching 
the platen are counterbored. Fig- 
ure 5b shows you how this allows 
you to use the same length for the 
three screws. The holes through 
the top of the brace are over- 
sized to allow some adjustment 
when fastening the assembly to 
the base. After all the holes are 
drilled, you can create the brace’s 
tapered shape at the band saw 
and fasten it to the platen. 

It’s important for the face 
of the platen to align with the 
drive roller and tracking rod. To 
position it accurately, I used a 
straightedge. Place the straight- 
edge against the widest point of 
the drive roller and the tracking 
rod (Figure 5a). Then simply slide 
the platen against the straight- 
edge. All that’s left is to fasten 
it down with roundhead screws 
and washers (Figure 5). 


STOP ASSEMBLY 


The final piece that completes 
the sander is the stop you see in 
the drawing at right. It helps you 
maintain control of the workpiece 
when sanding square edges. 
Simple Assembly. As you 
can see in the drawing, there’s 
not much to the stop. A shaped 


piece is attached to a simple cleat. 
To use the stop, butt the cleat 
up against the front edge of the 
tabletop and clamp the stop in 
place. That’s all there is to it. 


SANDER SETUP 


Now that the sander is complete, 
the next step is to give it a test 
run. The steps at the bottom of 
the opposite page provide a few 
handy pointers. 

Aligning the Drive Shaft. The 
first thing to do is slip a belt over 
the tracking rod and drive roller, 
place the sander on your drill 
press table, and lightly clamp it 
in place. Then you can raise the 
table to begin aligning the drive 
shaft with the chuck. You may 
need to loosen the clamps before 
tightening the chuck, then you 
can retighten the clamps. 

Belt Tension. It’s best to take 
the slack out of the sanding belt 
before you adjust the tracking. To 
do this, tighten the knob (clock- 
wise) on the side of the sander 
until the belt is just snug. 

Belt Tracking. Now you can 
set the speed on the drill press to 
around 1,000 RPM. With the belt 
moving, adjust the tracking knob 
until the belt is centered on the 
drive roller and platen. It doesn’t 
take much to get the belt to track 
properly. Once the belt is cen- 
tered and tracking consistently, 
you're ready to go to work. 

With a little practice, you'll be 
able to set up the sander in no 
time. And putting it to use is sure 
to yield great results. 


Materials & Hardware 
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A Bottom (1) 8Y x 27V, ` A Ply. L Platen (1) 

B Sides (2) 5x 5^ - 34 Ply. M Platen Brace (1) 

C Front/Back (2) 5 x 20% - % Ply. N Stop (1) 

D Top (1) 51^ x 21% - 34 Ply. O Cleat (1) 

E Pivot Arm (1) 3% x 13% - 2% Ply. • (1) 2" x ^" Mending Plate 
F Bracket Sides (2) 5 x 8 - 34 Ply. e (22) #8 x 14" Fh Woodscrews 
G Bracket Back (1) 5 x 3 - 1⁄4 Ply. • (4) %'-16 T-Nuts 

H Drive Roller (1) 3"-dia. x 4% MDF • (1) 4'-Dia. x 24" Steel Rod 
| Tabletop (1) 10% x 23% - 3⁄4 Phenolic Ply. e (2) ^" Washers 

J Support (1) 5 x 13/4 - 1⁄4 Ply. • (2) % -16 Through Knobs 
K Brackets (2) 2 x 3^ - V, Ply. • (3) % Washers 






434 x 1274 - 3⁄4 Phenolic Ply. 


À Using the Stop. Clamp the stop in position with 
the cleat against the tabletop. The stop guides 
and controls the workpiece for smooth results. 


NOTE: stor MADE 
FROM 54" PLYWOOD. 
CLEAT MADE FROM 
5/"-THICK HARDWOOD 






STOP А 
(4" х 7e") 90 


• (2) % -16 x 12" Threaded Rod 

• (2) 1⁄2" SAE Washers 

• (1) 4" 1.D. Ball Bearing 

• (1) ^" LD. Stop Collar 

• (1) *%"-Dia. x 10" Hardened Steel Rod 
• (2) 3⁄4" I.D. Ball Bearings 

• (2) 3⁄4" 1.0. Stop Collars 

• (2) % -16 x Т" Studded Knobs 
° (3) 48 x 3⁄4" Fh Woodscrews 

• (3) #8 x 2" Rh Woodscrews 

• (3) #8 Washers 
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Add Bluing. 

Make layout lines 
easy to see by 
adding a bluing 
compound to the 
surface of the steel. 





Create quality layout tools using straightforward 
steps and shop-tested metalworking techniques. 


When it comes to creating a lay- 
out, it’s hard to beat the crisp line 
you get with a marking knife. 
And making your own set of 
knives gives you an opportunity 





92 


to learn a little metalworking 
while adding a new level of pre- 
cision to all your layouts. 

With the right steel and a few 
straightforward techniques, the 


knives are surprisingly easy to 
make. Each knife is nothing 
more than a thin piece of steel 
sandwiched between two pieces 
of wood. Rivets made from brass 
rod hold it all together. 


Making the knife starts by select- 
ing the right steel. I found the 
perfect choice to be O1 steel. This 
common tool steel is often used 
to make knives and plane irons. 
In an unhardened state, it’s easy 
to work. And after it’s been hard- 
ened, it holds a nice, sharp edge. 
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For information on where you 
can purchase O1 tool steel, refer 
to Sources on page 51. 

I decided to make a set of three 
knives (more on this later), so 
I purchased a long, extra-wide 
piece (1%" x 18") of Yo'-thick 
steel. Once in hand, you can cut 
the bar to the rough length of the 
finished knife. The steel bends 
very easily, so be sure that you 
clamp it securely in a bench vise. 

Knife Layout. You can use the 
pattern in the right margin to lay 
out the shape of the blade on the 
steel. I laid out two blades on the 
same blank (photo below). When 
you mark the outline directly on 
the steel, it can be difficult to see 
the lines. For this reason, I like to 
add a bluing compound to the 
surface of the steel. 


This liquid compound helps 
make the layout lines stand out 
when they're scribed on the steel. 
The bottom photo on the opposite 


À Shape Blade. Clamp the 
blade blank in a vise and cut to 
shape with a hack saw. 
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page and the photo to the right 
shows what a big difference it 
makes. Note: A permanent felt- 
tip marker is a good substitute. 


DRILL RIVET HOLES 


The holes shown in the pattern 
indicate where rivets are used 
to attach both sides of the knife 
handle to the blade. The !4"-dia. 
holes match the brass rod you'll 
use for the rivets . 

Accurate Placement. I always 
try to make things as easy for 
myself as possible. That's why 
a center punch is my go-to tool 
when marking the location of 
holes in metal. The small inden- 
tion left by the punch helps 
keep the drill bit from wander- 
ing when you start to drill. This 
simple step avoids a lot of head- 
aches when trying to place holes 
precisely in all types of metal. 

You can see in the photo above 
that I also used the fence on my 
drill press and a pair of clamps to 
hold the steel in place and keep it 
from shifting during the process. 


CUT TO SHAPE 


With the holes drilled, you're ready 
to cut the knife to rough shape. I 
started by clamping the steel in 
my vise and cutting the long taper 
along the length of the knife first. 

As I mentioned before, the 
steel bends very easily. So to 
avoid this, adjust the position of 
the steel in the vise often, keep- 
ing solid support just below the 
cut. You can see what I mean in 
the photo to the left. 


À File the Bevel. Create the ini- 


tial 25? bevel on the knife before 
hardening the steel. 











À Rivet Holes. Use a standard 
twist bit to arill rivet holes before 
attaching the handle. 


It's also best to flip the blank and 
cutfrom the opposite end after cut- 
ting about half way through. Here 
again, this helps reduce bending 
by limiting the amount of unsup- 
ported steel above the vise. 

There's another technique to 
make sure that you end up with 
the desired profile. And that's to 
make your cuts just to the waste 
side of the layout lines. After the 
cuts are made, quick work with a 
file brings the blade to final shape. 


FILE BLADE BEVEL 


As mentioned earlier, I decided 
to make the set of three marking 
knives that you see in the main 
photo on the opposite page. The 
bevel on each knife is different. 

Bevel Options. Depending on 
your preference and work meth- 
ods, you may find that a knife 
with the bevel on the right, left, 
or on both sides of the blade suits 
your needs better. Or, if you're 
like me, you can make the com- 
plete set. Whatever you decide, 
now's the best time to file the 
blade's primary bevel, before the 
steel is hardened. 

A 25° bevel is a good angle to 
shoot for. Long, smooth strokes 
with the file works best. You 
don’t have to file the edge to full 
sharpness at this point. You’re 
just trying to save time and effort 
by removing most of the material 
before you harden the steel. 
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FULL-SIZE 
PATTERN 


NOTE: BLANK 
IS SHOWN 
ACTUAL SIZE 
($4" х 6%") 
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Pen Blanks. 
Pen blanks often 
come rough 
(top). Clean up 
the edges with 
sandpaper on a 
flat surface 
(bottom). 


Split the Blank. Saw the pen 
in half to create matched sides for 
the handle of the knife. 


completing the 


Now that you’ve shaped the 
blade, you'll need to go through 
the process of hardening and 
tempering the steel so it will hold 
an edge. After that, you can do a 
little woodworking to add and 
shape the handle. 


I used a fairly basic, three-step 
process for hardening the blade. 
It involves heating the steel, 
quenching / cooling it in oil, and 
finally, tempering it in an oven. 

The initial step involves heating 
the steel with a handheld torch. I 
used a MAPP torch because it heats 
the steel hotter and faster than a 
propane or butane torch. The steel 
needs to be hardened from the tip 
of the blade to a point just past the 
beginning of the handle. 

With the steel held securely 
in a pair of locking pliers, begin 
heating the steel at the base of 
the blade where the handle will 
begin. You can see what I mean 
in the photo above. 

The goal is to heat the blade 
evenly between this point and 
the tip of the blade. The blade 
will begin to glow red and then 
shift to a bright orange. 

When the steel turns orange, 
dip the heated end in room- 
temperature oil. A few seconds is 
all it takes for the steel to cool. 





"VN 
Ta 


blank 


34 





Joint Face. Get a clean fit between 
the handle and blade by jointing the 
cut face on a piece of sandpaper. 


MAPP Gas Torch. Heat the 
blade from the point where the 
handle will begin to the tip. 





Clean the Blade. То clean 
the blade, use silicon-carbide 
sandpaper on a flat surface. 


Almost any oil will work, but 
I prefer to use canola oil. It has 
a relatively high flash point and 
doesn't smell as bad as motor oil. 
But since you're working with 
high heat and oil, there is the pos- 
sibility of the oil catching fire. For 
this reason, be sure that the oil is 
in a metal container and that you 
have a cover ready to smother 
any flames. That is typically all 
you need to extinguish a fire, but 





Shape Handle. | ay out the handle s 
shape on the blank and then remove 
the waste at the band saw. 





Dip in Oil. After heating the 
blade, dip the hot end in oil for 
a few seconds to cool it. 





Sharpen. Create a sharp edge 
by working through progressively 
finer grits of sandpaper. 


it's always a good idea to keep a 
fire extinguisher handy. 


The hardening process makes the 
steel very hard and brittle. So the 
blade will need to be tempered, 
which adds toughness to the 
steel, making it less fragile. This 
process is as simple as heating 
the blade for one hour in an oven 


set at 325?F. Then you'll remove it 
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and let it air cool. The result is an 
easy-to-sharpen blade that will 
also hold an edge. 

The blade will look pretty dingy 
at this point. So I spent some time 
cleaning and sharpening it using 
silicon-carbide sandpaper on a 
flat surface. I started with 240-grit 
and worked my way through 400, 
800, and finally 2000-grit. 


MAKING THE HANDLE 


The next step is to create a com- 
fortable handle. Any wood will 
work, but pen blanks are a great 
choice because of their size and 
the wide variety of materials 
available. The blanks typically 
come pretty rough, so you'll need 
to square them up first. This is 
easy to do using adhesive-backed 
sandpaper on a flat surface. 

Splitthe Blank. The two sides of 
the handle are created by sawing 
the blank in half. Joint the inside 
face of each half so that the handle 
sits flat against the blade (photo at 
bottom of opposite page ). 

Before attaching the handle, I 
did some rough shaping. Using 
the blade as a template, just out- 
line its shape on the inside face 
of each half of the handle. A band 
saw makes quick work of remov- 
ing most of the waste. You'll sand 
the handle to its final shape later, 
so stay just to the waste side of 
your layout lines. 

Drill Holes. Now is a good 
time to drill holes in the handle 
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using a file and sandpaper. 
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A Final Shaping. Clamp the knife securely in 
place and shape the handle to fit your hand 


A Attach Handle. Use a quick-set 
glue to attach one half of the handle to 
the blade before arilling rivet holes. 


for the rivets. To make sure every- 
thing lines up, attach one half 
of the handle to the steel using a 
quick-set glue. You can then use 
the holes in the steel as guides and 
drill through one side of the han- 
dle (photos above). 

With these holes drilled, go 
ahead and glue the other side of 
the handle to the steel. Then use 
the holes you just drilled as guides 
for drilling through this side. 

Shape the Handle. Now you're 
ready to shape the handle. The 
drawing to the right is a good 
guide but feel free to make adjust- 
ments for a comfortable grip. In 
the photo below, you can see that I 
used a file and sandpaper to bring 
the handle to shape. Although the 
blade hasn't been honed yet, it's 
still sharp. So you may want to 
wrap it in tape before you begin. 

Rivets. The rivets are what 
really hold this knife together. 
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A Peen Brass Rivets. Secure the handle to the 
blade using a ball-peen hammer and an anvil to 
mushroom the ends of the rivets. 


And you can make them yourself 
from %" brass rod. Because of the 
taper in the handle, each rivet will 
be a different length. And you'll 
want to cut each rivet !4" longer 
than the thickness of the handle 
where the rivet will be located. 

To secure each rivet in place, 
start by centering it in the knife. 
Then, with a ball-peen ham- 
mer and an anvil, gently tap the 
rivet to secure it. Be careful not 
to mushroom it too much or you 
may split the handle. 

Once all three rivets are 
securely set, file the rivets flush 
with the handle and then sand 
the handle smooth. To protect the 
wood and still provide a non-slip 
grip, I applied a wipe-on oil. 

After the finish dries, you can 
spend a little time doing some 
final honing on the edge. With 
the knife complete, you're с) 
to start putting it to good use. 
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TOP VIEW 





HANDLE 





À Drill Through Handle. Using the holes 
in the blade as a guide, arill the rivet 
holes through the handle. 
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Template and 
Workpiece 
Rotation 


Spacer 







Rounding 
Corners 


Add a professional look to 
your projects with these 
simple solutions. 





2° Grain 
Direction 
<H 








Bit 1 
Rotation 


Flush trim 3 я 
bit 


Routing Direction. When using a template, be aware 
of the bit rotation and grain direction. To avoid tearout, rout 
“downhill” so the grain is supported at the end of the cut. 


You may have noticed that the 
corners of a lot of the projects in 
ShopNotes are rounded off. I’m 
not talking about using a router 
and a roundover bit on the edge 





Radius Templates. 
You can buy commercial 
templates for easy layout. 
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of a workpiece. What I mean is 
actually creating a radius on the 
corner of a workpiece, as you can 
see in the main photo above. 
There are a number of reasons 
for doing this. First, I think it 
makes a project look more pro- 
fessional (especially for the little 
work it requires). It adds an extra 
“finishing” touch to your project. 
Another reason is a practical 
one. It eliminates a sharp corner 
that could chip or break. And for 
shop projects, a rounded corner 
is more “user-friendly.” It won't 
snag your clothes or cause any 
harm if you accidentally bump 
into it while moving around. 
Layout. For some one-use jigs 
and shop projects, I don’t bother 
with laying out a radius. ГЇЇ just 


soften the corner with a quick trip 
to the disk sander. But for most 
projects, you'll want consistent 
results on each workpiece and 
on the whole project. You can see 
what I mean on the edge sander I 
built (refer to page 24). 

If all you want to do is create a 
guideline, you can use a compass 
or any round object, like a coin. 
You can also use a commercial 
template, like the ones shown at 
left. (Refer to Sources on page 
51.) They're available in a variety 
of sizes for laying out arcs of dif- 
ferent radii. Some also serve as a 
routing template (photo above). 

The goal is to create a crisp, 
clear line you can use as a guide. 
This will help you regardless of 
which of the two techniques you 
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À Starting Point. With one 
edge almost touching the disk, 


begin rotating the workpiece. 


choose to create the rounded cor- 
ner. I'll talk about those next. 

Routing. As I mentioned, 
you can use a template — either 
shop-made or a commercial one 
— with a flush-trim bit to rout 
a rounded corner. The benefit is 
identical results every time. 

The key to routing a smooth 
corner is to watch the grain direc- 
tion of the workpiece. To help 
prevent tearout, you'll want to 
make sure the grain is supported 
as the bit exits the cut. This may 
mean you'll have to flip the work- 
piece over and use the template 
on the opposite face to rout from 
the edge into the end grain. 

When attaching the template, 
you can use double-sided tape. 
Some commercial models have 
pins that register against the 


rounding corners with 
Roundover Bits 


I was working on a project that 
required rounding the corners 
on multiple pieces. Looking for 
away to get the job done quickly 
and consistently, I turned to a 
common roundover bit. 

Now, the radius is limited to 
the selection of roundover bits 
you have. But it works great, 
especially for corners with a 
radius of 74" or less. 

A Simple Sled. The key to 
getting great results is to use a 
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À Pivot Point. Use your finger 
as a pivot point to sand a smooth 
radius to the layout line. 


edges of the workpiece. In my 
case, the pins were too long, so I 
used a spacer under the template 
(inset photo, opposite page). 

Using a Disk Sander. Besides 
using the router table, another 
quick way to round a corner is 
to use your disk sander. I use 
this technique a lot, especially for 
smaller radii. The photos above 
step you through the process. 

To create a smooth transition 
from the straight edges into the 
radius, you'll start with the edge 
almost against the disk. Using 
your finger as a pivot point, 
slowly rotate the  workpiece 
while keeping your eye on the 
layout line. To finish up, you'll 
stop rotating the workpiece just 
before the adjacent end touches 
the sanding disk. 





sled to support the workpieces 
and prevent tearout. It consists 
of a base that rides on the table 
and a tall fence (photo at right). 

Gang Clamp. The next step 
is to stack and securely clamp 
the pieces to the fence. The 
fence will help back up the cut 
and reduce tearout. 

All you need to do now is feed 
the workpieces and the sled 
through the bit. The end result 
is identical, rounded corners. 
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À Finish Up. Complete the 
radius when the adjacent edge 
almost touches the disk. 


Roundover Bits. There's 
another method I use to round 
corners. In some cases, it's faster 
and easier to use a roundover bit 
at the router table. Check out the 
box below for more details. 

Remove the Waste. No matter 
which method you use, there's 
one other tip I'd like to mention. 
You'll get quicker and more accu- 
rate results if you remove most of 
the waste first. I normally just 
cip off the corner at the band 
saw. This leaves less material for 
a router bit or sander to plow 
through. It results in a smoother 
cut and a lot less dust. 

Most often, it's the details that 
make the difference between an 
average project and a great one. 
Creating rounded corners may 
be just the solution. fA 
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weekend project 


wall- = 
mounted ` 


Air lool 
Cabinet 2 


opend a few hours shop 
time making a convenient 
home for your air nailers 
and accessories. 
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For quick assembly of a jig ог 
shop project, a brad or pin nailer 
is hard to beat. But if the tool is 
stored out of the way in a hard- 
to-access cabinet, the advantage 
can be lost. And typically, the air 
hose is in a tangled mess on the 
shop floor. This small cabinet is 


just the ticket to keeping things 
in order and accessible. 

Simple Build. The open-front 
design makes it easy to knock 
out the cabinet in a weekend. 


It features shop-made aluminum 
hooks for storing your nailers. 
And the shelves are sized for 
keeping a variety of fasteners 
close at hand. Plus, the in-line 


Materials & Hardware 


Back (1) 19% x 26% - 3⁄4 Ply. 
Sides (2) — 34x 27 - 1⁄4 Ply. 
Тор (1) 34x19, - 3⁄4 Ply. 
Shelves(2) 3x 147% - 3⁄4 Ply. 
Brackets (3) 2/4 x3 - 3⁄4 Ply. 
e (2) 3⁄4" x 24" - %" Aluminum Ваг 
• (3) /4"-dia. x 2" Pipe Nipples 
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• (1) %'-dia. Swivel Fitting 

• (2) A4" 90° Elbows 

• (1) Air Regulator w/Gauge 

° (1) Air Filter 

• (1) 4"-dia. x 25' Coiled Air Hose 
• (13) 48 x 12" Fh Woodscrews 

• (4) #8 x 4" Fh Woodscrews 


air filter with pressure regula- 
tor means I can make pressure 
adjustments easily without a trip 
to the compressor. Finally, the 
coiled hose provides plenty of 
reach throughout the shop. 


CABINET CONSTRUCTION 


All of the cabinet components are 
made from ?4" plywood. As far as 
the construction goes, it doesn't 
get much easier. The two sides 
and top are rabbeted to accept 
the back panel. A pair of shelves 
fit into dadoes cut in the right 
side (Figures 1 and 2). 
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Back Panel. Since the sides 
and top “wrap” around the back 
panel, that’s where I started. All 
you need to do for now is cut the 
back to size and set it aside. 

Sides & Top. As I mentioned, 
the sides and top are rabbeted 
along the back edge to fit around 
the back panel. And since these 
pieces are all the same width, I 
started with an extra-long blank. 

I ripped the blank to width and 
then cut the sides to length. I left 
the top a little long so it could be 
trimmed to fit between the sides 
after they're glued to the back. 

Rabbets & Dadoes. The next 
thing to do is install a dado blade 
in the table saw. To ensure tight 
joints, I took some time to fine- 
tune the width of the blade to 
match the plywood thickness. 

Cutting the dadoes for the 
shelves in the right side is a quick 
task. I used a long auxiliary fence 
attached to the miter gauge to 
prevent tearout and help control 
the workpiece during the cut. 

I installed an auxiliary fence 
on the rip fence to cut the rabbets 
along the back edge of the two 
sides and top (Figures 1a and 1b). 
You'll also need to cut a rabbet 
along the top ends of the sides. 

Cutting Corners. Before you 
can assemble the cabinet, you'll 
need to cut a radius at the bottom 
of the sides. You can learn about 
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some handy tips and techniques 
for doing this in the article start- 
ing on page 36. 

Cabinet Assembly. At this 
point, you're ready to glue the 
sides to the back panel. While 
the glue dries you can measure 
between the rabbets in the sides 
for the top. After cutting the top 
to its final length, glue it in place. 

Shelves. The next step is to cut 
the shelves to size and ease the 
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exposed corners (Figure 2). A trip 
to the table saw makes quick work 
of cutting the kerf for an alumi- 
num bar that forms a lip. Then the 
shelvesare glued into the dadoes in 
the side and fastened with screws 
through the back. 

The aluminum bar is easy to 
cut to length (refer to page 46). 
After rounding the corner with a 
file, use a bead of CA glue in the 
slot to secure the aluminum lip. 


SIDE 
VIEW 
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making the hooks & 
Brackets 


The basic case is complete at 
this point. What you'll work on 
now are the hooks for hanging 
the nailers and the brackets that 
secure the air line and fittings. 

Custom Hooks. The hooks 
are nothing more than strips of 
aluminum bar stock that are cut 
and bent to shape. Their exact 
shape and length will depend on 
your nailers, but the dimensions 
detailed in Figure 4a are a good 
starting point. The box below 
shows the technique I used to 
bend the hooks to shape. 

Once the brackets were com- 
pleted, I took some time to file 
and sand the corners and edges 
smooth. I positioned my nail- 
ers in the case to help locate the 
hooks and then screwed them to 
the back of the cabinet. 

Brackets. To finish up, you'll 
assemble the air fittings. This 
includes the hose, regulator, fil- 
ter, and the brackets that secure 
the assembly in the cabinet. The 
information and photos on the 
opposite page will explain how 
things are laid out. 

I assembled all of the plumb- 
ing parts and then began work 
on the brackets (Figures 4 and 
4b). The two pieces clamp around 
the pipe nipple for a secure grip. 


custom aluminum 
Hooks 


The hooks used for hanging your nailers in the cabi- 
net are pretty easy to make. The dimensions I used 
are shown in Figure 4a, but you'll want to have your 
nailers on hand so you can shape the hooks to fit. 
The hooks start out as a straight blank with the 
screw holes predrilled. The first 45? bend forms the 
lip on the hook. The second 90° bend is located so 
that the nailer rests on the flat (see Figure 4a). 
Bending the aluminum can be done easily using 
a bench vise. Align the bend line with the top of the 
vise jaws and bend it with gentle hammer taps. Tap- 
ping close to the vise jaws creates a tight bend. 
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NOTE: HOOKS MADE FROM 
3⁄4" x Va"-THICK ALUMINUM BAR 
STOCK SHAPED TO FIT TOOLS 






BRACKET 
(274" x 5"- 54" Ply.) 


The hole is sized to match the 
outside diameter of the pipe. 

To make them, I started with 
a rectangular blank, drilled the 
hole, and then shaped the bracket 
at the band saw. While still at the 
band saw, I cut the bracket in two 
through the hole, as you can see 
illustrated in Figure 4b. 

Each bracket clamps onto a 
pipe nipple with a single screw. 
Once they're attached, you're 
ready to install the assembly 
in the cabinet. To do this, you'll 


À Start with 45? Bend. Use a 
piece of hardwood to protect 
the aluminum while bending it. 








SIDE VIEW 


: | DETERMINED 
BY TOO 





need to drill through the back of 
the cabinet and then screw the 
brackets in place (Figure 4b). 
Convenience. After securing 
the cabinet to the wall, just hook 
up your compressor, set the regu- 
lator, and get to work. I'm will- 
ing to bet you'll spend less time 
looking for your nailers and a lot 
more time putting them to use 
assembling your projects. 





À Next, a 90? Bend. Follow the 
same procedure to create a flat 
surface to hold the nailer. 
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Air Tools and Accessories 


A brad or pin nailer makes assem- 
bly quick and easy (photos at 
bottom of page). Brads can often 
replace clamps when gluing up 
an assembly. And for attaching 
trim, nothing beats the tiny fas- 
teners from a 23-gauge pin nailer. 

Air Supply. But getting good 
results from these tools requires a 





Use  Thread-Seal Tape. 
Avoid leaks in the plumbing by 
wrapping the threads with tape. 
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Coiled hose 
Stores in a 
small space 
yet has a 
long reach ' 


ShopNotes.com 


i | : 
= Gauge monitors 
air pressure 


Swivel fitting 
AF prevents tangles 
in the air hose 








good supply of air. And I'm not 
just talking the quantity of air, but 
also the quality. The regulator, 
gauge, and air filter I used on the 
air tool cabinet provide the solu- 
tion (refer to Sources, page 51). 

Pressure. The amount of air 
pressure required for operation 
can vary between tools. Instead of 
constantly adjusting the pressure 
at the compressor, I like to keep it 
set. This way, I can use the pres- 
sure regulator combined with a 
pressure gauge in the cabinet to 
monitor and control exactly what 
I need for each specific tool. 

Cleanliness. Besides  pres- 
sure, your tools need clean air. 
Moisture and dirt in the air sup- 
ply spell trouble for air tools. So 
adding an inexpensive, in-line air 
filter is well worth the cost. 

Leaks. Finally, when assem- 
bling air fittings, use thread-seal 
tape (left photo). It prevents leaks 
that rob air from your tools. 





Regulator 
controls air 
pressure 





and moisture 





Project 
Assembly. A 
brad or finish 
nailer makes 
quick work of 
assembling 
a project. 





Air is supplied 
by compressor 


Al 





A Finer 
Touch. Use 
a pin nailer 
for attaching 
delicate 
molding and 
trim or Securing 
a door panel. 





Fast Fixes 





All it takes to help your projects look their best 
IS a combination of two simple ingredients. 


One of the secrets to building 
great-looking projects is paying 
attention to the details. But even 
with close attention, it's not 
unusual to end up with some 
small blemishes, pin knots, or 





even tiny gaps in a joint that can 
stand out like a sore thumb. 

For example, the hairline gap 
in the stub tenon and groove 
joint shown below makes it look 
like the parts are poorly fit even 


The Problem. Ihe shadow line cre- 
ated by a small gap on this joint draws 
attention from the rest of the door. 
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The Solution. After the filler has been 
sanded smooth, the joint line blends in 
with the surrounding material. 





though the joint is structurally 
sound. Knowing how to cover 
up a problem like this helps 
improve the look of a project. 

Latex Filler. For years, I used 
latex-based filler to solve these 
problems. But I wasn't happy 
with the products or the results. 
Since I don't go through a lot of 
filler, the tubs and tubes often dry 
out before I can use it up. 

The biggest challenge though, 
is matching the color of the filler 
to the wood. I'm never quite sure 
what color to use to get a seamless 
match — especially if I’m going 
to apply stain to the project. 

Make Your Own. The solu- 
tion I use now is to make my 
own custom-matched filler. The 
process is really simple and the 
results are virtually invisible. 
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I know a number of wood- 
workers who mix sawdust with 
glue. It sounds simple — and 
inexpensive. However, it doesn’t 
turn out so great. The patch usu- 
ally looks more like a glue smear 
than a flawless repair. 

The trouble is ordinary wood 
glue seals the wood fibers, pre- 
venting stain and finish from 
penetrating the same way as the 
surrounding wood. And even 
when sanded, the wood fibers 
looked ragged and rough. 

It turns out the idea was good, 
but the execution was wrong. The 
ideal wood filler needs a combi- 
nation of the right wood dust, 
the correct glue, and knowing the 
proper application techniques. 

The Glue. The glue acts as the 
binder to bond the repair to the 
workpiece. And like I mentioned 
earlier, it also needs to allow any 
stain or finish to penetrate just 
like the wood does. The glue that 
works best for this is liquid hide 
glue. It accepts stain and finish 
better, so you end up with a more 
predictable color match. 

Another thing I like is how hard 
the hide glue dries. You can sand 
the patch smooth without worry- 
ing about it crumbling. 

One final advantage of hide 
glue is the extra time you have to 
apply it. This type of glue gives 
you 30 minutes of working time 
before the filler starts to set up. 

Sanding Dust. The other 
ingredient is the wood fibers. 


ras 


dust to make your own filler. 


Ideally, you'relooking for material 
with consistent size and a good 
color match. So you can't just use 
sawdust from the floor. 

Instead, you want sanding 
dust. The small size of the par- 
ticles gives the finished product a 
smoother, more uniform appear- 
ance. And if you use dust from 
the same wood as the project, the 
color will be a better match. You 
can make and collect the dust 
using two different methods, as 
shown in the upper photos. 

Mixing. With the ingredients 
on hand, you're ready to make 
filler. I start by squirting some 
glue onto a small lid. After sprin- 
kling some dust on top, I mix 
the ingredients into a dough-like 
consistency (lower left photo). 

The exact proportions aren't all 
that critical. A runny mix flows 
better into gaps. But I’ve found 
that a firmer mixture is less 
messy and easier to apply. I shoot 





A By Hand. Use 120-grit sandpaper 
and a sanding block to create fine 


for something that’s like the con- 
sistency of cream cheese. 

Using the Filler. Once you’ve 
made your own filler, it pays to 
apply it effectively. Careful appli- 
cation is the key to good results. 

I use strips of masking tape to 
zero in on the flaw and prevent 
the filler from clogging the pores 
of the surrounding wood. A flexi- 
ble putty knife allows me to work 
the filler down into the area com- 
pletely and remove any excess, 
as shown in the main photo on 
the facing page. This leaves just 
a small amount to smooth out 
after it dries, as you can see in the 
lower right photo. 

In just a couple hours, you 
can remove the tape and scrape 
or sand the filler smooth. At this 


point, the workpiece is ready for 
stain and finish. And, as the mar- 
gin photo below shows, the result 
of your efforts is something you 
can't even see. 





< Sander. 
The canister 
on a random 
orbit sander is 


a handy way to 
collect dust. 









A Invisible Fix. 
After stain and 
finish is applied, 
the gap is nearly 
impossible to spot. 








À Mixing The Filler. Start with a small amount of glue and 
sprinkle wood dust over it. Then knead the two together until 
the mixture is thick and completely wet. 





À Sand It Smooth. After removing 
the masking tape, carefully sand the 
filler flush with the workpiece. 
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Starter | 
Kit ; 


Small bottle 
is easy 
to handle 





¿ brushes 
handle most 


assembly tasks 








Before you get out the glue and clamps, you'll want 
to have these accessories close at hand. 


One of the most satisfying parts 
of woodworking is when you 
start assembling a project. It’s the 
moment when a stack of parts 
begins to take shape. 

At first glance, there doesn't 
seem to be much involved in 
assembly. At least that’s what I 
thought when I started wood- 
working. Back then, I figured all I 
really needed was a bottle of glue 
and some clamps. Now, how- 
ever, I have an “assembly kit" 


Syringe is ideal for 
— tight places 


c 


Wide plastic spreaders 
make it easy to apply a 
lot of glue quickly 


based on my experiences. These 
tools and supplies make the pro- 
cess less hectic and more likely 
to result in a solid assembly. Best 
of all, the items shown here are 
low-cost — some are even free. 
To find out where to get most of 
these items, turn to page 51. 


Applying glue is bit of a balanc- 
ing act. For the strongest joint, 
you need to get the right amount 
of glue in the right place. Here 
are a few ways to do that. 

Glue Bottle Upgrade. I like to 
buy glue in larger containers to 
save some money. The trouble is 
these bigger bottles don't make 
great dispensers in everyday 
use. Instead, I pour the glue 
into a smaller bottle like the one 
shown in the photo at left. It's 
not only easier to use, but it has 
the perfect tip to lay down a flat, 
consistent ribbon of glue. 

Brushes, Not Fingers. One 
important part of a good glue 
joint is getting an even coat of 


glue on all the mating surfaces. 
Rather than use my finger, I 
always keep a bag of small acid 
brushes on hand. They work just 
as well for getting glue into mor- 
tises as they do for brushing out 
glue on edge joints, as shown in 
the photo below. 

Spreaders. Brushes work great 
for most joints. But there are times 
when they just won't do. 

Sometimes, putting down a 
lot of glue is called for. That's the 
case when laminating boards for 





Brush On. Small acid brushes 
are perfect for applying an even 
coat of glue to most joints. 
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Straight & Flat. Thick, hardwood cauls distribute clamping pres- 
sure across this glued-up panel to keep the boards aligned. The 


cauls also prevent the panel from cupping. 


a benchtop. The solution here is 
to lay out a thin, even coat of glue 
with a wide, plastic spreader. 
This ensures a good glue bond. 
Syringe. Atthe other end of the 
spectrum, to get a small amount 
of glue into a tight place, I turn to 
a syringe. It's perfect for repair- 
ing joints or to get a few drops of 
glue under veneer that's lifted. 


The other half of an assembly 
task is holding the parts in the 
proper position while the glue 
dries. That job falls to my clamp 
collection and a few handy aids. 

Cauls. To help distribute the 
clamping pressure where it's 
needed, I use hardwood cauls. 


In the main photo on the opposite 
page and the upper left photo, 
you can see how they help draw 
the parts into alignment. 
Assembly Square. One chal- 
lenge of gluing up a case is keep- 
ing the parts perfectly square. To 
solve this problem, I use a few 
assembly squares to make the pro- 
cess foolproof (lower left photo). 
Finally, there are two other 
items in my assembly kit that 
don't fit the other categories. 
Masking Tape. Masking tape 
is so versatile that I always keep a 
roll handy in my shop. You can see 
a couple applications in the upper 
right photos. It also works great as 
a clamp for attaching hardwood 
edging to plywood panels. 





Stain Prevention. A strip of 
tape prevents black iron pipe 
from causing stains on wood. 


eO” 








Easy Cleanup. Taping the 
inside corners makes removing 
squeezeout a snap. 


Carbide Scraper. The last tool 
in my kit is a carbide scraper. 
And it’s the last one used. After 
the glue and clamps are applied, 
I wait for the squeezed out glue 
to get rubbery (about 20-30 min- 
utes). This way, I can clean it off 
with the scraper without leaving 
smears or causing any tearout. 

Straight, flat, and square assem- 
blies don’t have to be a guessing 
game. With these items, you can 
glue up almost any project with 
top-notch results. 





Assembly Square. A couple of small clamps 
hold this plastic square in place to give you a firm 
registration point for assembling a square case. 
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Goodbye Glue. The sharp carbide cutting 
edge of this scraper makes quick work of remov- 
ing excess glue from joint lines. 
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~ Table Saw 


vo 





Cutting metal on the table saw is no problem when 
using the right blade and a few simple techniques. 


Whether you're making a cus- 
tom hand plane or building the 
ultimate jig, sometimes a project 
calls for cutting metal. And while 
you wouldn't want to try and cut 
ferrous metals like iron and steel 
using woodworking tools, non- 
ferrous metals — copper, brass, 
and aluminum — can easily be 
cut on the table saw. 

Getting great results is a matter 
of choosing the right blade and 
using a few proven techniques. 





Metal-Cutting Blades. The 
carbide teeth in metal-cutting 


On top of that, you'll need to take 
a couple extra safety precautions. 


First, non-ferrous metals don't 
typically generate sparks of any 
significance. But the resulting 
chips may be very hot. For this 
reason, it's a good idea to mini- 
mize the amount of sawdust in 
and around the table saw. I take 
the time to clean up all the saw- 
dust using my shop vacuum. 


BLADE 
CENTER 


WORKPIECE 


— 
— 
w 





It's also important to disconnect 
your dust collector. You don't 
want to send pieces of hot metal 
into a bag of sawdust. 

You also want to protect your- 
self from hot chips. Quick cross- 
cuts dont produce as much 
debris as long “rip” cuts, but it's 
always best to wear protective 
gear. I find that a face shield is 
a must. And though I don't nor- 
mally wear long-sleeved shirts 
while working with power tools, 
when cutting metal, I make an 
exception and wear a shirt with 
snug-fitting long sleeves. 


When it comes to blades, I pre- 
fer to use a blade specifically 
designed for cutting non-fer- 
rous metals. You can make an 
occasional cut with a standard, 
carbide-tipped blade, specially 
designed metal-cutting blades 
are a better choice. The carbide 


š ™ blades wont chip or break easily. 





teeth in these blades are designed 


^ 
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to be less brittle than those on 
standard blades. So they're less 
likely to chip or break when cut- 
ting harder material. The teeth 
are also set with a negative hook 
angle. You can see an example 
of this in the illustration on the 
opposite page. This results in a 
less-aggressive cutting action, 
which is much easier on the saw. 

These blades come in two 
types. One is designed for cutting 
thin stock and the other for thick. 
The main difference is that blades 
for thin stock have more teeth. 
And they're primarily for cutting 
sheet stock with thicknesses up to 
У". For bar stock up to 14" thick, 
a thick-stock blade is the right 
choice. Along with choosing the 
right blade, techniques for cut- 
ting each type will vary. 


CUTTING TECHNIQUES 


Ihe same techniques you use 
when cross-cutting or ripping 
wood apply when cutting thick 
metal. An important difference 
though, is that the negative hook 
angle on the blade's teeth can 
cause the workpiece to rise from 
the table. 5o you want to provide 
firm downward pressure on the 
stock and feed it at a reduced rate. 

Blade Lubrication. Another 
important step is to lubricate the 
blade prior to cutting metal. This 
helps reduce the amount of heat 
generated while making the cuts. 





A Support Bar Stock. Recess bar stock in a sac- 
rificial board to provide support for clean cuts. An 
auxiliary fence on the miter gauge guides the cut. 
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A Cutting Thick Stock. Use a reduced feed rate and a push stick 





to provide downward pressure when cutting thick stock. 


It’s also best to lubricate the 
blade occasionally when mak- 
ing multiple cuts. 

Some blade manufacturers rec- 
ommend wax sticks while others 
recommend spray lubricants. 
Check with the manufacturer of 
your blade for best results. And 
be sure to follow the directions 
when applying the lubricant. 

Cutting Thin Stock. When 
cutting thin stock such as cop- 
per or brass sheets, it helps to 
sandwich the metal between two 
pieces of plywood. The photos 
below right show what I mean. 

This method creates the clean- 
est cut by reducing the chatter 
that can result from the mate- 
rial not being supported right 
at the blade. The plywood and 


A Use Plywood for a Clean Cut. Plywoo 
Support thinner sheets at the blade, reducing 
chatter and leaving a smooth, clean cut. 


metal sandwich creates a thicker 
edge, which helps when guiding 
the material along the rip fence. 
When working with a large 
piece of sheet material, I like to 
use double-sided tape to secure 
the metal to the plywood pieces. 
This helps reduce movement and 
ensures an accurate cut. 

Hot, Sharp Edges. Metal gets 
pretty warm when cut, so be 
sure to let it cool before handling. 
Additionally, the edges will likely 
be very sharp, so it pays to be care- 
ful. You can use a file or sandpaper 
to smooth the cut edge. 

With the right approach, you 
can cut metal safely and accurately. 
This will provide the confidence 
to incorporate metals into more of 
your jigs, fixtures, and projects. fA 
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À Lubricate Often. 
Lubricate the blade 
using stick (top) 

or spray lubricant 
(bottom). Card- 
board around 

the blade keeps 
overspray off the 
saw table. 


Y A Sandwich. 
Sanawiching thin 
stock provides 
more control and 
better results. 





Cool Tools — 


Take a look at some new 7 
products that help make ЕИ 
better use of your shop time. | 


Sharp & Ready. 
From roughing to 
final finishing and 

addingdetail, these 
tools are always 


a ready to oo. 
k TETA, y g 
гу... em | 

UPS. 


Gear 


You might not think of wood- 
working as a "high-tech" hobby. 
And while it's true that many of 
the tools and techniques we use 
today are hundreds of years old, 
new technology affects how we 
work in the shop. The technol- 
ogy of the craft seems to change 
almost every day. 

The collection of tools and 
accessories you see here demon- 
strate just a few of the ways tech- 
nology can make your wood- 
working more accurate, more 
convenient, and even more enjoy- 
able. You can find out where to 
get them in Sources on page 51. 


I'm not an accomplished wood- 
turner, but I do enjoy turning 
whenever I get the chance. But 
that requires sharp tools and 
sharpening turning tools is not 


Finisher 


fe 


us 


Detailer 
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one of my favorite things to do. 
So when I talked with Craig Jack- 
son at Easy Wood Tools about his 
line of turning tools, he promised 
me I'd spend more time at the 
lathe. He was right. 

What sets these tools apart is 
the carbide cutting edge. You can 
see in the photos at left how each 
tool is specially designed to hold 
a carbide insert. The insert mate- 
rial and geometry is specifically 
designed for cutting wood on a 
lathe. It holds an edge much lon- 
ger than traditional high-speed 
steel tools. And when the cutting 
edge starts to dull, simply rotate 
the insert to obtain a fresh edge. 

These handsome tools are 
ready to use right out of the box. 
Each tool arrives in its own clear, 
reusable plastic tube to keep it 
protected from dings. 

The hardwood handles are 
extra long to provide you with 





fe, 


Multiple Cutting Edges. 
When one edge becomes dull, 
simply rotate the insert. 





additional control while you’re 
turning. The heavy-duty tool bar 
adds mass and helps reduce chat- 
tering for smoother cuts. 

The Easy Wood Tools are avail- 
able in three basic cutting shapes 
(photo at left). The company has 
also introduced a hollowing tool 
for turning hollow vessels. 

The tools are available in sev- 
eral sizes. The “mini” tools fea- 
ture 12"-long handles. The “mid” 
and full-size tools have 16"-long 
handles. The full-size tools also 
have a larger tool bar and inserts. 
Prices range from about $90 for 
the mini tools up to $130 for the 
full-size tools. The replacement 
inserts cost from $15 to $20. 

The technique for using the 
tools couldn't be easier. They act 
like scrapers, so the trick is to 
keep the cutting edge at the cen- 
terline of the workpiece. For the 
best results, the tool should be 
parallel to the floor, as shown in 
the photo above. 

If you've struggled with turn- 
ing because of the hassle of 
sharpening the tools, you might 
want to invest in a set of Easy 
Wood Tools. You'll look forward to 
spending more time at the lathe. 


Dust collectors are a pretty stan- 
dard fixture in most shops. The 
problem is that, for a lot of us, 
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having to turn on the dust col- 
lector before turning on the tool 
can be a hassle. This is especially 
true if your dust collector is in the 
opposite corner of the shop. Even 
with a handheld remote switch, 
this adds an extra step. 

The ТИ АС Pro from MBright 
Tools takes a different approach. 
You simply plug each tool into 
a transmitter. When the tool is 
turned on, it sends a wireless sig- 
nal to the receiver switch attached 
to the dust collector and turns it 
on automatically. 

Their system is expandable so 
you can control the dust collector 
from up to eight tools. Plus, you 
can mix and match 115-volt and 
240-volt units as required. 

The iVAC Pro system is quick 
and easy to install, as you can see 
above. I mounted the units on the 
wall. And the great thing is, you 
won't have to remember to turn 
on the dust collector. 


NOTE: Caliper 
not included 


Magnetic 
Caliper Base 
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Alignment. Use the miter slot 
base to check the alignme-*nt of 


The cost of ;VAC Pro switches 
and transmitters range from $45 
to $60. The 240-volt units are at 
the upper end of the range. 


I use digital calipers for precise 
tool setup, especially my table 
saw. The folks at Mag-Dro make 
that task easier with a couple of 
inexpensive caliper holders you 
see in the lower left photo. 

The Miter Slot Baseis perfect for 
aligning the blade to the slot. And 
it’s a great way to check the align- 
ment of the rip fence, as shown in 
the lower right photo. 

The magnetic base allows you 
to use the Mag-Dro for accurate 
bit and blade depth adjustments 
(photos at right). Note: To do 
this, I purchased an inexpensive 
angle block (refer to Sources, 
page 51). For a list of other uses, 
the Mag-Dro website (magdro.com) 
is worth a look. 


the blade and rip fence. 





` 


Miter Slot Base N a 





Switch box 
connects to dust 
collector 


Convenience. 
Control your dust 
collector from 
multiple tools 
with these auto- 
sensing units. 





Tool 
plugs into 
transmitter 


Whether we like to admit it 
or not, technology often pro- 
vides great benefits. Anything 
that makes woodworking more 
enjoyable is welcome in my shop. 
And these days, I'll take all the 
additional help I can get. A 








Versatility. 
Convert your 
caliper into a 
multipurpose setup 
tool with Mag-Dro 
accessories. 





questions from 
Our Readers 


I’ve heard of using winding sticks to help 
check a workpiece for twist. What are 
they? And how do you use them? 


(1⁄4" x "A - 24") 


Rear 
Stick 





Paul Sauve 
Kingston, Ontario, Canada 


Winding sticks are a traditional 
tool used to determine if a board 
or panel is twisted or if an assem- 
bly is "racked." In a nutshell, 
winding sticks are nothing more 
than a pair of straightedges. 

How To Use Them. The way 
they work is pretty simple, too. 
When placed on opposite ends 
of a workpiece, they create two, 
easy-to-see reference edges. 

You can then compare the rela- 
tionship between the two edges 
to determine if the ends of the 
workpiece are flat and parallel 
with each other, as you can see in 
the photo above. 


SIGHT ACROSS TOPS 
OF WINDING STICKS 


ING 10 Ге) 

Because winding sticks are 
usually longer than the width of 
the workpiece, they exaggerate 
the amount of twist and make it 
easier to spot the problem. 

Make Your Own. You can 
buy commercial winding sticks, 
but it’s simple enough to make 
your own using !4"-thick strips of 
hardwood. Take a look at the set 
of winding sticks I made in the 
left margin photo. 

There are two keys for mak- 
ing your own winding sticks. 
The first is choosing stable wood 
with straight grain so the wind- 
ing sticks will remain true over 
time. The second key is making 
sure the edges of each stick are 
parallel. Otherwise, it will throw 
off the accuracy of the reading. 

On one of the sticks, I inlaid 
a light maple strip. The color 


RAISED STICK 
INDICATES HIGH SPOT 
N PANE 


| 


WINDING STICK i 


WORKBENCH 


NOTE: PLACE WINDING 
STICKS NEAR OPPOSITE 
ENDS OF WORKPIECE 





Low-Angle View. You sight across the tops of the winding sticks 
to find out if a workpiece is twisted. For example, the back right 
corner of this panel is higher than the front. 
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contrast makes it easier to 
identify differences when sight- 
ing between the two sticks. 
Finally, I like to bevel the upper 
edge of the winding sticks to cre- 
ate a finer reference edge. 

Another inexpensive option 
for making winding sticks is to 
use two sections of aluminum 
angle. These straight, flat extru- 
sions make perfect winding 
sticks when placed with both 
legs down on the workpiece. 

Put Them To Work. To use the 
winding sticks, place one across 
the width of each end of the panel 
or assembly. Then crouch down 
and sight across the top of the 
closest winding stick, as shown 
in the photo above. 

As you look across this stick, 
see how it relates to the second 
one. The panel is flat (free of 
twist) if the reference edges are 
parallel. If they aren’t parallel, the 
raised end of a stick indicates a 
high spot on the panel, as shown 
in the left drawing. 

You can then target this area 
with a few passes of a hand plane 
or some concentrated sanding. 
Then you can check the panel 
again to gauge your progress. 

For such simple tools, winding 
sticks are remarkably effective. 
And you'll end up with flatter 
panels and assemblies. 
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Most of the materials and sup- 
plies you'll need for projects are 
available at hardware stores or 
home centers. For specific prod- 
ucts or hard-to-find items, you'll 
find each part number listed 
by the company name. Check 
out the right margin for the 
contact information. 

The Woodsmith Store in Des 
Moines, Iowa is an authorized 
Rockler dealer. They carry many 
of the hardware items used in our 
projects. And they ship nation- 
wide. Their customer service rep- 
resentatives are available for your 
calls from 8am-5pm Central Time, 
Monday through Friday. A 


INCRA HINGECRAFTER (p.10) 


e Rockler 
lora EIE Na к 38848 


PINSTRIPE (p.12) 


e Masterstripe 
Black/Charcoal ....416DCO9123 


UTILITY CART (p.16) 


* Lee Valley 
О ИИ ТИТ 0021.51 
16” Drawer Slides .... 02K42.16 


e Reid Supply 
Drawer/Door Pulls. ...KPB-1342 
Hu Cs d JCL-313 
Pun pb te ET COE RST-163 
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e McMaster-Carr 
Rubo Marino n n: 1805T32 
Aluminum Bar....... 8975K825 


EDGE SANDER (p.24) 


e McMaster-Carr 
15" x 24" Steel Rod..... 1346K18 


VOX ball Dearie EE 60355K704 
Yo Slip COUNT eo sene 9414T11 
ОШИО р 1394А31 


1" SAE Washers ....91083A033 
29" SAE Washers ....91083A035 


7$" Ball Bearings ...... 2780T61 
78" x 10" Steel Rod. . .. 6061K112 
2/214 ym (0 e e 9414T13 


e° Reid Supply 
Ys lol Л RST-102 
78"-16 Through Knob..... DK-87 
MARKING KNIVES (p.32) 


e McMaster-Carr 
1%” x 18" - 146" Steel . .9516K26 
КҮЛ Pass Od ane 8859K53 


e Penn State Industries 
Pon BIAK m ТЕ WXST11 


ROUNDING CORNERS (p.36) 


e Fagle America 
Corner Radius Temp. . . .400-1200 


e Rockler 
Orie Bones CLP ШЕ, 22195 


year (6 issues) of ShopNotes. 


As you build your ShopNotes library, here's a way to keep your 
issues organized. Each binder features durable vinyl covers and 
easy-to-read perforated number tags. Snap rings with a quick- 
open lever make it easy to insert and remove issues. And there's 
an extra pocket inside for storing notes. Each binder holds a full 


AIR TOOL CABINET (p.38) 
e McMaster-Carr 


JAN K ojo E 4956K51 
Pressure SLD No ue 3846K31 
PAUSINI ` ек 4274K92 
с Ыр Е. 4480К11 
ASSEMBLY KIT (p.44) 
e Rockler 
Babe-Bot Glue Bottle ..... 25979 
PASC TUM SUME 29190 
c S DEI DƏ 24150 


CUTTING METAL (p.46) 


e Woodcraft 
Freud LU89M Blade .... 828756 
Freud LUIOM Blade .... 828653 


GREAT GEAR (p.48) 


° Enco 
Op ae mur 418-4315 
* Lee Valley 
jas Wood Tools E Varies 
INS Pol sn m 88N90.70 
J| AGENCES E Varies 
e Rockler 
Ma Do Be nn 41818 


Mag-Dro for Table Saw ... 41424 


e Wood Werks Supply 
Easy Woon Tools EE Varies 





Visit ShopNotes.com to order 


or call 1-800-444-7527. 


ShopNotes Binder 
О SB (Holds 6 іѕѕиез)........................ $12.95 
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Woodsmith Store 
800-444-7527 


Rockler 
800-279-4441 
rockler.com 


Eagle America 
800-872-2511 
eagleamerica.com 


Enco 
800-873-3626 
use-enco.com 


Lee Valley 
800-871-8158 
leevalley.com 


Masterstripe 
877-813-9663 
masterstripe.com 


McMaster-Carr 
630-600-3600 
mcmaster.com 


Penn State Industries 


800-377-7297 
pennstateind.com 


Reid Supply 
800-253-0421 
reidsupply.com 


Wood Werks Supply 


800-860-9375 
woodwerks.com 


Woodcraft 
800-225-1153 
woodcraft.com 


the Shop 


| _ 








With an ample worksurface 

and plenty of storage, you're — 
sure to find plenty of jobs for 
this handy cart in your shop. 
Complete instructions begin 
on page 16. 
















This space-saving 
edge sander makes 
quick work of smoothing 
both straight edges and 
/ curves. And since its 

К powered by your drill 

_ press, you'll find its easy 
to build. Detailed plans 
start on page 24. 
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Precise layouts 

start with quality tools. 

And it's even better if you can make 
them yourself. We'll show you all the tips 
and tricks for making this set on page 32. 





